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We can give no better idea of the situation than by 
quoting from Mr. James M. Swank, General Manager 
of the American Iron and Steel Association, undoubtedly the best 
informed authority in the country as to the ins and outs of the iron 
trade. Mr. “The condition of the American iron 
market at the present time is characterized by great firmness in 
prices and by general activity in the consumption of all leading iron 
and steel products. The past two weeks have witnessed a further 
advance in the prices of pig iron at Pittsburgh. Since the 1st of 
June, when prices had reached their lowest ebb in the depressed con- 
dition of the trade which prevailed during the first five months of 
the year, the price of Bessemer pig iron at Pittsburgh has advanced 
from $15.75 to $17.75 and $18 per ton, and gray forge pig iron, made 
from lake ore, from $13.85 to $15 and $15.25. Bar iron and rails have 
also advanced, in sympathy with the raw material. A month ago 
best bar iron was selling at Pittsburgh at 1 6-10 cents per pound; it 
is now quoted at 134 cents. Steel rails have advanced at Pittsburgh 
since June from $26 to $28 per ton. 
however, in each case, except for 


General Features. 


Swank says: 


The present enhanced prices, 
Jessemer pig iron, are below the 
average prices of 1888, and as wages have been advanced, and the 
price of fuel is to be raised, there is very little, if any, increased profit 
for the manufacturer.’ The foreign iron trade still holds up. 
The wave of advancing prices is moving both Westward and South 
ward. At Buffalo the iron market, in all branches, continues to 
present hopeful features. Since July rst. there has been a slowly 
hardening tendency, the net result to date being an advance of about 
$1.00 per ton in pig iron and $2.00 per ton in manufactured forms. 
Production is very heavy, occupying almost the full capacity of the 
country, but consumptiom is at quite an equal pace, and stocks are 
declining. The demand seems to be legitimate, healthful and 
growing in all the region tributary to Buffalo. Since the last report 
from Pittsburg, pig iron has climbed another notch and is strong at 
the advance. It would not, however, be surprising should a lull 
occur for a time, as sales have been remarkably large, and money 
consumers have supplied their wants for some time tocome. The 
month opens at Detroit showing advances of about $1 per ton on 
nearly all grades of iron. Mill irons, both of Southern and Northern 
make, and, perhaps, the scarcest grades on the list, possibly except- 
ing Lake Superior charcoal iron, which is in large demand, with a 
notably short supply. Rumors that charcoal iron was still weak were 
plentiful, and that prices were being cut, but our correspondents, 
Wm. F. Jarvis & Co., are unable to find any confirmation of this, 
for not only is the supply short, but large sellers are asking $1 per 
ton over the lowest prices of this year. This would seem to indicate 
that the output of the Lake Superior region for this grade of pig iron 
would be taxed to its utmost. There is, perhaps, a little more activity 
this week than last in the Lake Superior market, although hardly 
enough greater to be marked. 
evenly distributed that it does not attract the attention, though, it 
would if the transactions were bunched into fewer and larger. ‘The 


The volume of business is good, so 








current needs of the consumers seem to take the product of the fur- 
naces at the same rate as the output. Stocks ofcoke iron in the South 
particularly are very low and in condition to feel quickly any decided 
increase in demand. Charcoal foundry irons have not shared to the 
same extent as coke irons in the improvement. The prospective 
advance in freight rates north of the Ohio River has been a disturb- 
ing element in the market, which is soon now to be settled by the 
announcement of what the advance will be. The firmness of prices 
will necessitate an increase of the delivered price tothe extent of this 
freight advance. In the South, taking Louisville as the center, the 
outlook is improving. While the sales the past week have been 
greater in number, they have been confined to small quantities, with 
an occasional round 
future. 


order for deliveries extending far into the 
There has been no quotable change in the situation, so far 
as prices are concerned, which are held firm, with the exception, per- 
haps, in the case of some new Southern coke furnaces, which, though 
not yet in blast, are said to be selling at low figures for future deliv- 
ery. Pig iron at Chicago is still running in the same rut of firm 
prices and quiet trade. ‘The business doing is evenly divided among 
all grades of iron, and is chiefly to supply the current requirements, 
there being very few contracts offered for scattered forward deliver- 
ies. Foundries and mills in the vicinity of Chicago are, as a rule, 
busy and consuming heavily, but out of the market at present. The 
market remains steady and quiet. There are no inquiries for large 
lots, but numerous small orders are being filled. Foundries are buy- 
ing iron to supply current wants only, and seem not to fear any 
heavy advance in prices. Genuine Connellsville foundry coke is 50 
cents higher at St. Louis, since the strike. 

The most important thing to effect the market at this 
late day is the advance in freights which, although 
expected during the middle of August, came none the less sudden. 
The first announcement of $1.20 charter from Marquette was so 
obviously a special charter that it was not anywhere accepted asa 
bona fide advance. 


Iron Ore. 


The vessel chartered at that rate was to bring 
down a load of ore that had been in a pocket for a long time and for 
which there was neither a shipping erder nor dock room on arrival. 
Taking, therefore, into consideration the delay incident to such 
a cargo, the special rate paid was deemed neither exorbitant nor the 
basis for other charters at that figure. On Wednesday, of this week, 
however, $1.20 was freely paid from Marquette and $1.05 from 
Escanaba, with Ashland to hear from. The reason for the advance 
is found in the continued shipments of ore, with 
for vessels by the grain trade. 


a lively demand 
There is little ore of any sort offered 
for sale except some manganetic ore, of which a block may be had 
at $4.25. 
a: The market is characterized by an active buying move 
ment which has all the indications of having come to 
to stay. The sales, both for legitimate and speculative purposes, are 
very large, Bessemers and mill irons having the call. The consump 
tion of pig metal during the past month has been enormously large 
and there is an appreciable reduction in the stocks reported by the 
Western Pig Iron Association. here is no scarcity of coke in the 
local furnace market, despite the reports to that effect. Makers of 
iron are curious to witness the establishment of a $4,000,000 furnace 
and mill plant for the manufacture of “steel nails from the ore with- 
out any intermediate process,” as announced by a daily newspaper. 
Bar iron is firm and sales are quite large, owing to 
increased activity on the part of car-works. Sheets 
command their own price, being quoted in Cleveland at $3 for No. 26. 


The mills refuse to take orders fer delivery inside of six weeks. 


Merchant Ircn, 


The tendency of the market is illustrated by another 
advance in the price of old American rails to $25. 
Wrought scrap is also quite high and promise to be higher yet. 


Scrap Iron. 


There is a large demand for building contractors’ 
Hardware. : : A } 
and manufacturers’ supplies and in a local way the 


business is strong. Metals are not as firm as they might be. The 


general Fall trade has not yet begun. 








THE SURVIVAL OF THE FITTEST.” 


In commenting on the winding up of the affairs of the Norway 
Iron and Steel Company, of Boston, on account of its inability to 
compete with Western iron companies, Mr EK. C. Pechin, the widely 
known metallurgical expert, in THE IRON TRADE REVIEW (issue of 
October 25, 1888) said: 

Weare sorry for the Norway Iron Company, and for those other mills and 
furnaces that, before long, must follow their example. Vast stores of iron and 
fuel, that were unknown or inaccesible when the Norway works were started, 
are now, through the unexampled development of the country,in the midst of, 
or alongside of flourishing, laboring, consuming and producing coinmunities, 
who necessarily wage a friendly but deadly commercial warfare upon less 
favored sections. The competition that comes by reason of free trading in 
the United States is reducing, and necessarily must gradually reduce, the 
price of all manufactured articles, and those who can make the cheapest will 
stay, the rest must go. The Treasurer [of the Norway works] says that if the 
duty could be taken off his raw materia/—pig iron—they could continue 
to run, despite Western competition. While we are sorry that 500 men should 
be thrown out of employment by the closing of these works, we are glad that 
the thousands and tens of thousands of hardy men, who dig the ores and coal, 
and turn the coal into coke, and transport the same by rail and vessels, and 
make it into Mr. Geiger’s raw materia/, have the chance of doing all this work 
in this country, rather than England should have the opportunity of supply- 
ing us. It isa fundamental rule that the many must be protected, even if a 
few suffer, and the makers of over 6,000,000 tons of pig iron must be looked 
after, rather than a few hundreds or thousands who work it up. As far as the 
people are concerned, the shutting up of one, or even many, establishments 
makes no difference. The low cost of transportation enables the finished 
makes of works far away to be sent everywhere. Generally, prosperous con- 
ditions obtain, and the men who are now discharged will have no difficulty in 
earning a livelihood elsewhere in this favored country. The capital invested 
will necessarily suffer in the closing up, but this is one of the contingencies 
of business life, and the wise meet promptly what must come sooner or later. 

These words possess peculiar appropriateness at the present time 
in view of the movement of some New England manufacturers to 
secure a modification of the tariff in their especial interest ; and they 
are emphasized and enforced by the following extracts from a letter 
addressed the Boston //era/d, by Mr. George M. Rice, President of 
the Worcester (Mass.) Steel Works, who would be interested, if any 
one, in the proposition to admit his ‘raw material” free of duty. 
Says Mr. Rice: 

One of the needs of New England is protection of the iron and steel inter- 
ests by a tariff about as at present. There is in Rhode Island, and perhaps in 
Massachusetts, a very large supply of the best coal for smelting iron ore mined 
in this country, or any other country. There is also a mountain of iron ore, 
apparently inexhaustible, of the very best material for making steel. During 
the war of 1812 it was used for making cannon, and they proved of great 
strength. A few months will be likely to demonstrate the facts in this state- 
ment. Pig iron can be made at Portsmouth, R.I,cheaper thanit can be made 
in Pennsylvania or in any part of the country except Alabama and Tennessee. 
The pig iron made in those States is not suitable for making the best steel, 
being so high in phosphorus and sulphur, while that of Rhode Island is very 
low in phosphorus and sulphur. The Rhode Island coal has some fluxing 
properties, increasing its value. If the people in New England had devoted a 
portion of their enterprise to develop the iron and coal instead of doing so 
much in cotton and wool, a very different view would have been taken by 
parties who are interested in its prosperity. We are using this coal under our 
boilers for making steam, and in our cupola, with a great saving in cost and 
quite to our satisfaction. The work of our most famous geologists, Professors 
Jackson, Sitliman and others, will fully confirm all I say about coal and iron. 
Theirs was theory, ours is practice positive. 

Mr. Rice writes likea patriot, and we have do doubt he is one, in 
the truest sense of the word. As THE IRON TRADE REVIEW has before 
observed on this subject: “If, instead of petitioning Congress to do 
avery unjust thing toward a great industry and its allied branches, 
New England manufacturers would turn their attention to new loca- 
tions, new processes, or new lines of manufacture, there would be no 
occasion for misleading petitions.” 


NO LONGER ENGLISH, BUT AMERICAN CAPITAL. 

Still the acquirement of large American plants goes merrily on. 
Not to speak of the breweries, and land companies and Western 
mortgages recently absorbed, the important news of the day is the 
proposition of an English syndicate (presumably the same one which 
purchased the Otis Iron and Steel Works, of Cleveland) to buy the 
extensive works of the Thomas Iron Company, at Hokendauqua, Pa. 
Proxies are now being taken among the stockholders for a vote, 
September 10, upon the question of sale, and it is announced that 
this, if effected, means a sort of iron and steel trust—though wherein 
the ownership of two concerns can be made to constitute a trust, does 
not at first appear. 

These movements again press to the front the question, Is there 
any danger to our protective system in the absorption of American 
concerns by foreign capitalists? The New York Press has thought 
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the question of sufficient moment to address letters of inquiry to 
leading Americans, and the replies, many and varied, are extremely 
interesting. While many see in the present movcinent a menace to 
American interests, unless carefully guarded by appropriate legisla- 
tion, the general concensus of opinion, summed up in the two sam 

ples given below, seems to be that the more foreign capital we draw 
in, the better. Witha broad, andas yet imperfectly developed, field for 
investment, with the increase of capital, and the consequent lowering 
of the interest rates, the results, it is argued, will be beneficial rather 
than harmful. As a member of the wel!-known firm of Marshall 
Field & Company, of Chicago, puts it: “These English invest- 
ments have already brought over some of the best of British subjects 
to America. Where the treasure is the heart is also. When they do 
come to live with us, the investments cease to be English and are 
positively American.’ Answering the objection, that, while the 
investments remain here, the profits go out of the country, A. Shu- 
man, head of one of the leading Boston houses, says: ‘‘ Well, but 
isn’t the country just so much richer and isn’t the market expanded 
because of the stimulating influence of this outside capital? What 
if the profits do go abroad, doesn’t the capital remain here? It has 
to and we may well allow the exportation of $300,000 in the shape of 
profits on a working capital of $6,000,000. Doesn’t that leave 
America ahead just $5,700,coo on this little financial transaction ? 
* Let our friends on the other side bring over all the money 
they want; then, when it begins to look as if they meant to gouge 
us, let us legislate a little, and show them the power of a popular 
government by pinching their toes in the trap they set themselves.”’ 

Upon the same point, the Anniston (Ala.) /7ot Blast says: ‘The 
probabilities are, of course, that the earnings of these properties will 
go abroad rather than remain at home. The probable consequence 
of such purchases is, that they will lead to the coming here of a 
great many people who profit by such purchases. In itself, there is 
no particular harm to be anticipated from this tendency. It matters 
very little where the person lives who make the dividends, but of 
course it would be better to have them here to spend their moieties 
than abroad. Things like this regulate themselves. One thing 
about these Englishmen is, that they pay big prices for what they 
buy, and pay spot cash. They do not ask credit, don’t jew us down, 
and treat us liberally and honorably.” 

Yes, we can stand any amount of influx of foreign capital, but 
it should be distinctly understood from the start, that, once invested 
in America, it becomes American capital, bound to respect American 
interests, and pay the American scale of wages. 


FOR CHICAGO—YES. 

We are asked by the Chicago Press Committee to put in a good 
word for that city as the site of the World’s Exposition of 1892, and 
we cheerfully comply. 

Chicago is a great metropolis. 

She possesses more railroads, houses more anarchists, rears 
higher structures, carries on more speculation, commands wider 
markets, turns out more sensations, raises saucier journalists, pro- 
duces more pork and less poetry, boasts more rapid street cars, takes 
in more adjacent prairie land, and has more get-up-and-get than any 
other American city. 

If the idea is to give our foreign visitors a view of American 
progress and public spirit, unhampered by European conventionali- 
ties, free as the festive cycione and boundless as the billowy prairies, 
drop them down in Chicago. 

What is the statue of Liberty Enlightening the World com- 
pared with the magnificent and crumbling county buildings? 

What is the insignificant Hudson compared with the noble Chi- 
cago river, of which the poet sings 

There is something endearing about it, 

And something enchanting as well 
They may sneer, they may snicker, and scout it 

We're wrapt in its magical spell. 
Though others may question and doubt it, 

Though some may compare it to—well, 
We'd be lonesome if we were without it, 

Our river’s remarkable smell, 

Smell, 
Smell, 

Our beautiful river’s loud smell. 

Chicago beats the world for energy, enterprise and push. But 
she is too modest—and modesty doesn’t win in these days. 

TRY AGAIN, PITTSBURGH. 

In Tur IRON TRADE Review of August 22 we stated, on the 

authority of the Pittsburgh /)/spatch, that, as the result of a 
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comparative test of wrought and cast iron pipe, at Columbus, 
the former came out victorious, the bulk of the $500,000 
order going to the American Tube and Iron Company, a Pittsburgh 
concern. Last week we printed the statement of Mr. Dwight Kin- 
ney, Secretary and Treasurer of the Addyston Pipe and Steel Com- 
pany, of Cincinnati, that fully twenty-five miles of this order went 
to Northern cast iron foundries, and now we have the statement of 
Mr. J. O. Johnston, Superintendent of the Central Ohio Natural Gas 
and Fuel Company, to this paper, putting an entirely different phase 
upon the Pittsburgh story, as follows : 

Yours of the 26th at hand. Our contract for pipe calls for 233,045 feet of 
cast pipe, to be supplied by the Addyston Pipe and Steel Company, the 
Shickle, Harrison and Howard Iron Company and the Ohio Pipe Company ; 
also 164,040 feet of wrought pipe, the order for which is divided between the 
Chester Pipe and Tube Company and the American Tube and Iron Company. 


It will thus be seen that, of the 75.2 miles of pipe contracted for, 
44.1 miles, or 60 per cent., went to cast-iron foundries, and the 
remainder, 31.1 miles, or 40 per cent., went to two wrought pipe con- 
cerns, instead of to one. It is difficult, therefore, to see from the 
above wherein the Pittsburgh /spatch has any particular cause for 
glorying. 





Ou, City is in danger of losing one of her chief industries, unless the 
councils of that town back down from their present position. It seems that 
in 1886 the Oil City Tube Works was induced to locate its works in the city by 
an agreement with the councils that the company should be exempted from 
city taxes for ten years and that the water commissioners should furnish the 
water required by the works for the same period at the rate of $1 per year. 
last year the contract was repudiated, and the company compelled to pay over 
$700 into the city treasury. This year the assessment is at an increased valua- 
tion. Other towns have offered excellent inducements to have the tube works 
move, which they will probably do if the city authorities refuse to live up to 
their contract.—[American Manufacturer. 


Upon this statement of the case, the city authorities of Oil City 
appear in the bad light of contract-breakers; but what can be said 
of the wisdom of ever making a bargain so manifestly unfair to 
every other establishment inthe place? It is but another illustration 
of the evil of bonusing, of which communities cannot too often be 
warned. 





THE Welsh makers have strong alliesin the United States, and, if the 
alliance is made the most of, we should have very considerable doubts of the 
success of any application to Congress to increase the present duties. But to 
insure that result the Welsh makers and their business connections must not 
only watch but work, and work hard, to checkmate the advances of the Amer- 
ican ultra-Protectionists.—[London Ironmonger. 


This, then, is the dictum of the Welsh tinplate makers. How 
do American manufacturers and workingmen like it? 





EAst-BOUND freights from Pittsburgh and Cleveland have been 
advanced, but not to the figures prevailing for some time past. An 
advance in west-bound freights is also pending. 


THEORY OF STEAM. 


BY PROF, J. F, ELSOM. 

If one takes a beaker full of water and mounts it on a tripod above 
a flame and suspends a thermometer in it, it will be observed that the water 
gradually gets hot. Suppose we begin with water at the melting point of ice, 
that is to say, o degrees C., its temperature, as evidenced by the thermometer, 
will gradually ascend until the boiling point of water, viz., 100° C. — 212° Fahr. 
When this point is reached the temperature will refuse to go higher, and to 
all intents and purposes, the water refuses to receive any additional heat. 
Notwithstanding this, the heat keeps pouring from the flame as before, and 
still the water receives none of it, at least it gets no hotter. At last, however, 
a point is reached when the water suddenly springs into steam; then, and not 
till then, the temperature will again begin to ascend and arise from degree to 
degree as the flame below warms it. But what became of the heat from the 
flame, from the time the water reached the boiling point until these 
gases began to escape, is really of more importance to steam users and steam 
buyers than what becomes of the treasury surplus of this nation. 

When heat has raised a quantity of water from nothing to the 100°, it then 
ceases to make itself evident in the ordinary way of affecting temperature, 
and takes effect by doing the woik of separating the particles of the water and 
bringing them into the condition they are in the form of steam, an invisible 
gas, until cooled off by the surrounding atmosphere. The steam once pro- 
duced, as it can be brought into no more attenuated condition by work in the 
form of heat, is immediately affected thermometrically by heat and then gets 
hotter and hotter, as thermal increments are applied to it, the heat which, 
when it enters the water, makes it no hotter, but affects it by doing work on 
its particles, is recognized by engineers as latent heat ; the ordinary variety of 
heat (not that there are more than one kind of heat existent in any objective 
way, the effects only of the one thing being of two kinds), namely, that which 
when entering into the water causes it to get hotter, in proportion as it is 
applied, and is denominated by engineers, sensible heat. 

The great point, then, wherein the modern steam engine, even of the 





very best type and most skillful manufacture, falls very short of a perfect 
machine, utilizing more than the merest fraction of the merits of heat repre- 
sented in the fuel consumed, is, that the whole of the heat of the steam used 
in it is thrown away and lost, and notwithstanding the fact that heat must be 
constantly applied at one point of the engine, namely, where steam is gener- 
ated, yet, at the same time, heat is being continually gotten rid of and thrown 
away at another point, namely, at the exhaust pipes. 

When steam, say of sixty pounds pressure, is generated in a boiler, the 
water it is produced from is first raised to 100° at a great expenditure of fuel, 
and then an enormously greater amount of heat is required to be passed into 
it before it can be made to assume the gaseous condition. On acting in the 
cylinder the steam loses its energy and falls from sixty pounds pressure to 
that of the atmosphere, and then 1s thrown away, with all its heat, into the 
air, or, at last, has its sensible heat retained by condensation, while the whole 
of its latent heat is thrown away with every stroke of the circulating pump. 

To bring it down to the understanding of all, we call athermal unit 
the quantity of heat necessary to raise one pound of water through one 
degree centigrade. It is found that one pound of steam at one hundred 
degrees in condensing to water at the same temperature, gives up four hun- 
dred and fifty thermal units. In other words, one pound of steam at 100° con- 
tains as much heat in the latent condition as is sufficient to raise 540 pounds 
of water through one degree, or what amounts to the same thing, 5.4 pounds 
through 100 degrees, then we require nearly five and one half times as much 
heat to convert one pound of water at 100° into steam at the same tempera- 
ture, as is needed to raise the same weight of water from o degrees to the 
boiling point. 

Some time ago, I stated in an address delivered to a society of steam engi- 
neers, that “it is apt to be taken, a frior?,as an impossibility to recover or 
utilize the heat of exhaust steam, or in any way to plan an enginein which all 
the heat or potential energy of the steam shall find its way back, in one form 
or another, to the boiler. However, there are thinkers and experimenters of 
authority who hold there to be no inherent impossibility in the matter, and, in 
all probability, a time will come when a solution of the problem will be 
lighted on by some one. It only needs to be said that a fame and a fortune, 
second to none that the century has brought forth, awaits the happy inventor 
when he does appear. 

“Various attempts have been made from time to time to solve the problem 
under notice. The principle of the injector seems on the first view of it, to 
be one by which the steam in a boiler can be made, by its own energy, to force 
in vapor against its own pressure. However, the real rationale of the injector’s 
action is that of merely condensing a portion ofthe steam in a boiler, and throw- 
ing in feed-water to take its place. To inject feed-water at a higher temperature 
than is consistent with its condensing the steam it is brought in contact with, is 
an impossibility, unless extraneous forces are made use of, in which case as much 
work will inevitably be destroyed as it is sought there should be recovered. 

“There are various salts and bases—or rather bases alone, we may say, as 
they all combine with water, and the mere solution of a salt leads to a cooling 
effect instead of the giving out of heat—-which combine with water and pro- 
duce a liquid having a temperature much higher than the boiling point of 
water ; and with these, many experiments have been made from time to time, 
with a view to obtaining available heat from the condensation of steam. For 
instance, some time ago a patent was taken out by a French engineer, if we 
are not mistaken as to the nationality, for condensing steam by means of 
lime, and producing thereby a temperature of about 150° to 200° C. But, as was to 
be expected beforehand, his project broke down, at any rate as a commercial 
success, on this point. The lime absorbed the steam and produced a high 
temperature until it was saturated. But the moment this point is reached the 
steam passed through it unaffected; and as for driving off water from the 
hydrate of lime formed and reducing it again to the dry condition, this would 
be sacrificing just as much heat as had been originally economized by the 
contrivance.” As yet I have seen no reason for a change of opinion. 

Commenting on this little talk of mine, some of the Philadelphia trade 
journals attempted to show that some of these units were reconverted into 
other gases, hence were not destroyed; but the talk they indulged in, and the 
long-legged words—I do not know where they found them -I will confess are 
too weighty for a pigmy Hoosier, and altogether too rich for my British blood. 
Frankly, I do not believe in high sounding platitudes, and venture the asser- 
tion many of the so-called technical writers cannot define half the words they 
use, and many others cannot work out half their tabulated statistics by a 
simple algebraic theorem. That arbitrary Cleveland chief of mine will not let 
me have the space—even if I wanted it— for going into, or even alluding to, 
the various attempts, some of them wild enough in their way, that have been 
made to deal with this complex problem I am speaking of; any attempt at such 
an enumeration would occupy all the reading space of this number, and what 
would it amount to? 

It is argued by some that the steam engine has been brought to sucha 
state of perfection, and has already attained to such a we p/us ultra condition, 
that very little more is possible to be done to it by anyone. But so far is this 
from being the hard, cold fact that, were the problem I hinted at but solved, it 
is not a visionist’s wild vagary to say it will be some day, a steam engine 
would then be possible which would be to the present engine what Watt’s 
engine was to Hero’s Kolipile. Am I not correct? 

I wish some of your readers would find fault with what I say, and have a 
discussion. What is the reason some one does not? It can’t be they agree 
with every one, or perhaps no one reads them. 


WE are assured that it is the experience of Southern iron manufacturers 
that the negro is entirely available for performing all classes of work in roll- 
ing mills as well as foundries. A rolling mill or a foundry can be run with 
negro labor on 60 per cent. of what it would cost to do the same work with 
white labor.—-[Iron Age. 
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STRAIGHTENING METAL PLATES. 


IRONMONGERY (LONDON 

To bring a plate of metal to an even and true surface is an operation 
which the workman, who executes ironmongery repairs, is frequently called 
upon to perform. In stoves and grates, the unequal heating to which their 
sheet iron portions are necessarily exposed, is a common cause of “ cockles,”’ 
or protuberances occurring in them; the same is true with respect to the 
sides and bottoms of tin and copper utensils; while such articles as circular 
steel saws become buckled or slightly bent through being cooled with water 
when heated in working. To strengthen a metal plate, whether thick or thin, 
is by no means so easy a task as might be thought at first sight. The mode 
of operation that would naturally suggest itself to the uninitiated, is precisely 
that which is least likely to be attended with success. This is an undoubted 
fact, and is incidentally illustrated by Mr. Herbert Spencer, in his “ Study of 
Sociology,” where occurs the following passage, which cannot be without 
interest to the practical mechanic: ‘ You see this wrought iron plate is not 
quite flat, it sticks up a little here towards the left‘ cockles,’ as we say. How 
shall we flatten it? Obviously you reply, by hitting down on the part that is 
prominent. Well, here is a hammer, and I give the plate a blow as you 
advise. Harder, you say. Still no effect. Another stroke? Well, there is 
one, and another, and another. The prominence remains, you see; the evil is 
as great as ever—greater, indeed. But this is not all. Look at the warp 
which the plate has got near the opposite edge. Where it was flat before it is 
now curved. A pretty bungle we have made of it. Instead of curing the 
original defect, we have produced a second. Had weasked an artist practiced 
in ‘planishing,’ as it is called, he would have told us that no good was to be 
done, but only mischief, by hitting down on the projecting part. He would 
have taught us how to give variously-directed and specially adjusted blows 
with a hammer elsewhere—so attacking the evil, not by direct, but by indirect, 
action.” 

It is not always easy, however, to obtain the requisite instruction in these 
matters from an experienced workman; not that he is usually unwilling to 
impart information, but rather because he finds himself unable to put it into 
words. Long experience has taught him how to remove all kinds of irregu- 
larities from metal plates, and he knows almost instinctively how to use his 
hammer. But if we watch him at work, we shall at first be unable to under- 
stand why he treats one kind of “cockle” differently from another, or why 
he directs the blows of his hammer differently in different cases. To him, 
every bent piece of metal is a separate case demanding separate treatment, 
and he is seldom conscious of the principles upon which he works. Like the 
conjuror, he can show us “how it is done,” and we remain as wise as we were 
before. 

Now, although it is undoubtedly true that the art of straightening metal 
plates can only be properly acquired by practical experience, yet there are 
principles which, if previously acquired by the workmen, will tend to consid- 
erably shorten his labors. We will endeavor to make these principles under- 
stood, but before proceeding to do so, it will be well to give some explanation 
of the mechanical conditions involved in the cockling or buckling of metal 
plates, and how the presence of such defects can most readily be detected 
when they are so slight as to escape casual observation, so that the causes 
which tend to produce them may be checked at the outset. 


Obviously, if a metal plate is perfectly flat and smooth, every part of it 
must be equally stretched in every direction of a plane. But acockle or dent 
is like a bag or pocket inthe metal, which is stretched less than the parts 
adjacent. In other words, the cockled part is what is called a ‘‘ loose place” 
in the metal, the adjacent parts being proportionately “tight” or “short.” In 
some cases there may be a tight place in the middle of a plate, and then the 
surrounding parts are comparatively loose, which causes a cockling of the 
edges. The evenness of the surface may be tested, for ordinary purposes, by 
applying a straight edge to it, and turning it about so as to test the plane in 
every direction. 

A more accurate method for determining slight irregularities is to set the 
plate edgewise and sight it with the eye, watching the effect of light upon its 
surface. Slight depressions or protuberances cast slight shadows, such as 
result from dips and mounds on the surface of the earth. If the plate is thin 
enough to be bent into slightly curved forms with the hands, as is the case 
with thin sheet iron, or to be “sprung” like a saw-blade, then irregularities, 
or the loose and tight metal which tend to produce them, can be detected very 
easily. The presence of a loose place is detected in a saw-blade by grasping it 
with both hands at an interval of about nine inches apart, and bending it 
backwards and forwards. If it bends more readily one way than another this 
indicates the presence of a loose place somewhere. The practiced eye will 
watch the play of light upon the metal, and will see which part moves most. 
The part that moves most is loose. If the end of the blade or plate is rested 
upon a bench or anvil, and the other end supported with the hand, while the 
other hand is used in pressing down the middle of the plate and letting 
it spring up again, the loose places, which will move more than the other 
parts, can soon be seen. If we have a plate with a loose place in the middle, 
when we try to bend the middle down, the loose part goes down at once, more 
than the adjacent parts; but if we have a plate with a tight place in the 
middle, the edges will move most readily, because they are loose, and if we 
try to bend the middle down, it comes up above the edges. 


It should be borne in mind that when tight and loose places exist in 
plates, or sheets of metal, they are indicative of defects which will tend to 
become exaggerated under the partial application of heat, until they produce 
those hollows and protuberances which are both unsightly and inconvenient. 
With saws, it is particularly desirable that these defects should be removed at 
an early period, since they may otherwise give rise to cracks. It is convenient, 
when a loose place has been discovered, to draw a ring around it with chalk ; 





and the positions of tight places may be similarly indicated with crosses 
or zigzag lines. French chalk is useful for marking polished surfaces. 

The inexperienced workman should not rashly attempt the straightening 
of circular saws. The motion of acircular saw tends to stretch it in adirection 
outwards from the edge, thus increasing its diameter, on the same principle 
that a ball swung round atthe end of a string is continually pulling at the 
string, and tending to stretch it. The metal at the edge of the saw moves 
faster than that near the eye, so that it tends to become more rapidly stretched 
and loosened. As a consequence, the edge of the saw becomes cockled, and 
the saw wobbles when set in motion. To counteract this tendency, manufac- 
turers make the metal tighter at the edge of the saw, and gradually looser 
towards the eye; and the workman who attempts to straighten a buckled cir- 
cular saw should bear this fact in mind, and act accordingly. 

To straighten a metal plate which hasacockle or loose place in the middle, 
the plate should be laid flat upon the anvil, with the hollow side of the 
cockle uppermost. The workman should then take a hammer with a rounded 
face—a dog-headed hammer, as it is called, and commence by giving it a series 
of light taps around the edge of the cockle. The hammering shou'd then be 
extended further outside the cockle, the force of the blows being at the same 
time increased. The effect of this process is to stretch or loosen the metal 
adjacent to the loose place or cockle, so that the latter may become propor- 
tionately tightened and consequently flattened. Similarly, if there is a tight 
place in the middle of a plate, causing the edges to cockle, the hammer should 
be applied to the tight place, and to the boundaries of the loosened or cockled 
portions until the cockles disappear. It is often convenient tc use the pane or 
back part of the hammer in removing small cockles. The pane should bea 
rounded one. The tendency of it is to make trough-like dents or channels in 
the metal. Of course these must be so slight and so closely distributed as 
not to produce an undulating surface. The directions of these channels 
usually coincide with the directions in which we wish to stretch the metal, 
and their effect can be equalized by making them cross one another at right 
angles. With these preliminary hints, we will leave the workman to form a 
practical acquaintance with the subject. 


Records Made and Large Contracts Secured. 

The Edgar Thomson Steel Works have just finished an order for 500 tons 
of the largest rails ever rolled in their mill. Each rail is 60 feet long and 
weighs 1,700 pounds. They have previously rolled rails 60 feet long and cut 
them in 30 feet lengths, but these are the first they have ever finished at 60 
feet. 

The Girard Furnace, at Girard, Ohio, was put in blast November 27, 1886, 
and it has been in continuous blast ever since, with the exception of about 
eight weeks, when it was banked on account of a coke strike, and from that 
time until the 1st of August it has made upward of 149,000 tons of metal. 
The furnace is in good condition, and making from 1,100 to 1,200 tons per 
week. 

Including the product of Saturday, there had been 60,237 tons of pig iron 
made upon the hearth now in use in the No. 1 stack of the Pioneer furnaces. 
This, it is stated, is by far the largest amount ever made upon a single hearth 
in acharcoal furnace. The furnace was blown in on the 27th day of Decem- 
ber, 1886, and after deducting the time of stoppages for repairs, the average 
daily product has beena little above 65 tons. At present the daily product 
ranges from 77 to 82tons. Mr. Carroll, the founder, thinks that there is no 
doubt but the hearth will last until the close of the third year, and that on or 
before that time 70,000 tons will have been made. The record is a good one in 
which the founder takes a just pride.—|Negaunee (Mich.) Iron Herald. 


Biggest Blast on Record, 

At the limestone quarry of Peter Callanan, at South Bethlehem, N. Y.., 
September 2, the largest displacement of rock at one blast ever made in this 
country was accomplished. Twenty-two thousand tons of rock came crashing 
down. The force was one ton of dynamite, placed in several holes drilled to 
the depth of 30 feet in the solid rock. 


The Last of the Season. 

The Erie Railway will run its last excursion to Niagara Falls and Toronto 
Thursday, September 12. Special train leaves Central passenger station, 
South Water street and Viaduct, at 7:30 p. M. Fare to Niagara Falls and return 
$3.00; Toronto, $1.coextra. For space in sleeping cars and other information, 
call or address 141 Superior street or Central passenger station. This will be 
a good opportunity of visiting the Great Industrial Exposition at Toronto, 
with all its beauty and splendor. 


Harvest Excursions. 

On September roth, 24th and October Sth, 1889, the Pennsylvania lines 
west of Pittsburgh will sell excursion tickets, at one fare for the round trip, to 
principal points in the Northwest, West, Southwest and South, good returning 
thirty days from date of sale. For full information apply to Bingham & 
Douglass, Weddell House corner. 





Half Fare to Toledo. 

On the occasion of the Tri-State Fair and Bench Show at Toledo, Septem- 
ber oth to 13th inclusive, the Wheeling & Lake Hrie railway will sell excursion 
tickets from all stations at half rates for adults, and quarter fare for children, 
carrying all dogs to and from the Bench Show free, in baggage cars. 


THE largest piece of machinery exhibited in Paris is a large English lathe, 
weighing 330 tons, and long enough to swing a piece 70 feet long between 
centers, and 1o feet in diameter. 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

L. Stegmiller, of Escanaba, has secured an option on the Fred Mueller 
place, and adjoining the Iron River mine, at Stambaugh, and has begun 
exploring. The Aeporéer says it is generally believed, by those who are versed 
in mining matters, that he will strike a continuation of the same vein that the 
Iron River mine is working. 

The Florence Mining Co. and the the Iron River Mining Co. have con- 
solidated, by the new management, under the name of Florence-Iron River 
Co. Each mine has shipped over 102,000 tons, the Florence leading by less 
than 400 tons. Their combined season’s output will easily reach 350,000 tons, 
and many are confident the figures will reach 400,000 tons.—[Mining News. 

The Harrison exploration, on the Ingallsdorf townsite, is giving every 
indication of a large deposit of ore, and the gentlemen composing the com- 
pany are fortunate in having struck the ore in the first hole drilled. That 
there is a south lens of ore has been demonstrated beyond question, and it 
remains only to ascertain its size and length. At the East Vulcan there are 
two well-defined lenses, at the West Vulcan the same thing holds good, and 
the recent opening up of a south lens at the Curry, which promises to furnish 
a large output, is proof positive as far as that property is concerned. At tke 
Briar Hill enough work has been done to prove the existence of a south lens 
and on this theory the present work of the Harrison was begun. Perhaps the 
same good fortune will attend work done further west, and there is a large 
field for future investments. The present drill hole, at the Harrison, is 242 feet 
deep, and 20 feet of first-class ore has been drilled through.—[Mining News. 

MARQUETTE RANGE. 

A new find is said to have lately been made near the Salisbury mine, which 
has promises of being a prominent factor among the mines surrounding 
Ishpeming. A piece of surface ore taken from the find and analyzed contained 
over 62 per cent. in good iron. Weare informed that the property has been 
leased from the Iron Cliffs Co., on whose land it is situated, and that a shaft 
will be sunk and that further explorations will be made immediately. 
[Record. 

The product of the Republic mine this year is to exceed that of any year 
since the mine wasopened. In 1884, 277,000 tons were shipped, but a portion of 
this was mined the previous year. Even this shipment will be exceeded by 
several thousand tons during thecurrent year. While the grand total may not 
reach 300,000, the estimate that it will reach 290,000 tons is probably a safe 
one.—[Negaunee Herald. 

On Monday, of this week, Mr. Chas. Merryweather, of our city, showed us 
the result of an assay of the ore from the new discovery in which he is inter- 
ested, and located about a mile west of the old Saginaw. This gave, 
metallic iron, 68.97 per cent., phosphorus, .o12 per cent., showing it to 
be a Bessemer of the finest kind. While all the assays made do not show 
as low in phosphorus, yet those at some feet distant from the hanging wall 
have nearly all done so. Along the hanging the phosphorus increases 
in amount. At present the crosscut on the vein is in about 22 feet, showing 
clean ore the entire distance and without yet striking the footwall. This 
would indicate the deposit to be of good size. Nothing in the way of drifting 
has yet been done on the trend of the ore.—[Iron Ore. 

GOGEBIC RANGE. 

It is stated that the preliminary steps have been taken by W. H. Jacobs, of 
Milwaukee, to wrest from the Wisconsin Central Railway, section 33, near 
Hurley, where the Montreal and other iron mines are located. He asserts tha 
the section is outside of the 20-mile indemnity limit, where the road hada 
right to go, and make up deficiencies in the land grant, and he has claimed 
possession of the land under soldier script entry. His father is a millionaire, 
and has engaged Wm. F. Vilas as one of his attorneys. The property is worth 
$3,000,000, and a great legal fight may be expected. Capt. Samuel Mitchell is 
operating a valuable mine upon this property, under lease.—[Mining News. 

VERMILION RANGE. 

The rich iron belt that runs between Ely and Tower in a direction a little 
south of west, and extends eastward from Ely to the international boundary, 
has been thought to end at Lake Vermilion. This, however, is far from the 
true state ofthe case. West of Lake Vermilion and the phenomenal mines of 
the Minnesota Iron Co., the ore body trends more to the south, and passes in 
a southwestern direction almost, if not quite, to the Mississippi river. A little 
west of the Minnesota mines the ore bodies known as the Vermilion range, 
on which are all present developments, and the Mesabi range join, making a 
vast body of ore of great richness. Messrs. Griffitt & Smith, who are owners 
of a large tract of this rich mineral land, have been in Duluth for a day or two 
looking up business and conferring with officials of the Duluth & Winnipeg. 
They have already made arrangements for a branch line to their mines, and 
the contracts for a ten-mile section, to reach from the main line to the head 
of the ore bodies, has already been signed, or will be in a day ortwo. These 
ore bodies outcrop four miles from the line of the road, and about 100 miles, 
via the surveyed line, from Duluth. Samples of the ore, as well as assays 
made, all show remarkable richness and a fine quality of ore. Many of the 
assays have a showing of 65 per cent. metallic iron, while some are as high as 
70 per cent., fully as good as any orein the Vermilion district. It is also so 
low in phosphorus to come within the Bessemer limit. lt is amuch softer 
quality of ore than that mined at the Minnesota mines, and resembles the 
Chandler, or several Gogebic ores in many respects. 


New Iron Ore Discovery at Pilot Knob: 

The St. Louis Ore & Steel Co., we learn from the Ave of Steel, have dis- 
covered a new, and perhaps very important, body of iron ore at their Pilot 
Knob mines. It appears that the discovery was made on the Northeastern 





side of Pilot Knob hill. Six holes were drilled on this part of the property in 
a “group” at distances of about 600 feet apart, with the result of encountering 
ore in each instance. That taken from the last hole put down assayed 63 per 
cent. metallic iron. So pleased were the company with the result of these 
researches that, according to the /ron County Register, they “have begun 
employing miners for the immediate working of the unearthed vein.” 


High-Grade Bessemer Ores in Texas:— 

Mr. Geo. M. Wakefield, of Milwaukee, writes the Manufacturers’ Record: 
“T have been engaged in helping to develop new iron districts for the last 25 
years, in Northern Michigan and Wisconsin, and I feel that, without exception, 
the iron district of Llano and Mason counties is one of the finest on earth, and 
one of the most easy to be developed and brought into the market. The 
quality of the ores is best shown by analyses made by Davenport Fisher, of 
Milwaukee, and by the North Chicago Rolling Mills, of outcroppings from the 
different localities in Llano and Mason counties: 


Iron. Silica. Phosphorus. Manganese Sulphur. Titanium. 
69.30 3.83 .034 Trace. None. None. 
67.95 2 89 .024 Trace. Trace None. 
69.17 2.99 .009 None. None. None. 
60.49 15.07 .020 Trace. None. None. 
3.74 10.08 .o18 Trace. None, None. 
67.27 4-83 .0o18 f None 
70.25 1.23 -O14 None 
66.27 2.81 -047 None 
68.82 252 .038 None 
67.43 4.03 -059 None 
71.15 -25 .008 vent 
71.27 -34 WIS = | . ‘Weeekessen - |§ #eeesenstys 4  ###§ —<epeanenas 
70.18 -19 OL gj = qj. -_ @ececscss § 8 q§q§. -— cescccesse ##- § ceesenuce 
65-97 3-04 OOT = =—«-_-«_— ss wweseernes = swt etetets = ee ttt 
65.43 4.01 O18 
67.83 I.gI .020 





Mr. Wakefield also mentions “two manganese properties, one of which is 
probably one of the finest that has ever been found, and this property I have 
tested very thoroughly with a diamond drill, having cross-cut the vein in 21 
different places and showing a width of between 8 and g feet, on an average, 
varying from 3 to 15 feet at the different places where it was cross-cut. A por- 
tion of the manganese is very rich indeed, and I should judge, from the work 
that has been done, about one-half will show 58 to 62 per cent.; the other half, 
where it is more mixed with quartz, will show by analysis from 30 to 45 per 
cent., making an average of at least 50 per cent.” 


Lake Superior Shipments ot Iron Ore:— 
Shipments of iron ore from the mines of Lake Superior for the season of 
1889, up to Wednesday, Aug. 28th, are as shown by the appended statement, con- 
densed from the Marquette Mining Journal: 
MARQUETTE RANGE. 
AOR. oo vec concancccsece=sesss EY,.OO07 FROSCIGOG coi dececcscccesosacenss 524 Prout 
























































Barnum ...... 3,891 Humboldt. - 8,871 Queen 
Braastad.. ... 68,812 Jackson............ . 40,746 Republic 
PTO O viscssseacessss . 23,047 Jackson, pit 7... .. 8,528 Republic Reduction Co.. 16,261 
Buffalo, South. 2,774 Jackson, pit 8.. co TF, FID BROCE svc nincsseciverenccescss RASAED 
CRMBLIG 000508010 28,802 Jackson, South.. .-» 11,110 Salisbury Bessemer....... 17,305 
Champion... ...126,471 Lake Superior...........004 Sh S7T GRROOM: cs csccsasssoicres ae 449 
Pe: OS , ee noveveeeseeT47s+79E LAL]iC «02... .cecrrerrnrssseceeooones 23,700 South Buffalo. ++ 39,159 
Cleveland, Hematite..... 21,932 LUCY .cccrsoss .. 11,116 Superior ...... ... 36,766 
RAN OIIMEE. cc's cxcescisesstenes B7,909 MAPA CtEea.ccscccccsseseaccscses 43,783 Superior, Hematite....... 60,22 
CULT .....000. - 11,058 Marquette Ore Co........... 2,721 VOLUN)... .ccccrcesceees ses 24,657 
Detroit .. 4,375 Michigamme...........cc..s2+ 19,932 Webster.......... 117 
TREE ia siessissssee ... 3,895 Milwaukee..... -- 37,042 West Republic 1,062 
East Champion......... Weep eee ee 7 
East New York......... - 11,301 North Champion............ 7,109 Winthrop 
Grand Rapids.. .............. 3,701 Pitts. & L. Angeline...... Or Eee, WN ici cass ntekanekennkentyaivaees 
Rah EEE air anad ssntn ta casaidcah sisbeedas vukstnounidiawecsasuaiansinadsenbalacamenions 
MENOMINEE RANGE, 
PAR OEE cc niccsnnsvvecs woe MOR BERMAN ON -vccccccanccssasscacsues 6,570 Paint River.... 14,286 
RE BIITE asc sccxecacenss ---325,429 Iron River..... ‘a Perkins........ on Se 
Commonwealth.............. 59,394 Ludington....... En eS ere ose | ee 
PPCIODE .osccecseasece dsoces, B4: 370 WAMMOGOE sesisisacess Sheridan ........ ine 504 
Dens....... ssse+ 82,464 Mastodon, South.. Sturgeon River... 4,754 
WIOTONCE ccscccccscses By ye) SS Vulcan....... baias sees 98,309 
Great Western.. . 24,771 Monitor. i: BEG 5 ocnensaasas cannensnsioal 8,573 
Ce ah: OS 4,059 Norway.. — 
Total, Menominee Range.......... : . obkusentes ansebieeaduteusaseoeucnssnenesenets 1,062,339 
GOGEBIC RANGE. 
MGMT <5; cused saa tdnge saauaastanees a BO Tees Ie oi iccisseshnessccees DEE RG ss xcnianansasacanevemaseontan 51,865 
TOME os nas aceacie ... 138,238 Ironton ; rae , a 
GOR cevstincises aces me RT a) ee « 3,387 SECtION 23 GOULD. ...ccccceeee 
Brotherton .......... PEN OO Re RR eee 379,509 Sellwood Colby.............. 18,159 
NT i ni cced ennanon csccsseesese SHOOS BNOSED BMontreai..... ecoceee 21,125 SOUth Colby......... ok 
Colby, Beaver.......... .... 18,653 North Section 33....... .-» 9,577 South 15 Colby. : 
Germania sons OO,997 COODMAD. .o evecesscese BOE is caccscvatacscssseiusnse 
SIE cuicekeneaeensndsonceabasnaies 6,095 Pabst........ 
PGA Pies ccacccrvanscarvecaesien 35,226 Palms.... — 
Total, GOMCRIC ROR MG oir cncscsnecscsenccscscanseseconcconensonavscssscunconessivesccnssscnapesbasessonusanen 1,159,557 
VERMILION RANGE. 
Chandler Mine...........c00 215,706 Minnesota Iron Co........ Ge 4E5 - PHORGOL, cic sssbhcntscunansasen 2,168 
TOERT, Were LOR TEA oaiicndsspuncecscensasiecesne<ssscdncanceneasdsavaconsasasoenstonadbiabesectantncoona 577,060 






Grand Total.......cccsccsoscseres-secscoscees a 
To corresponding date of 1888 = seus ane 2,612,968 

Lake shipments of ore from the iron mines of this region for the week, 
footed up 228,138 gross tons. This is not up tothe work of the preceding 
week, but exceeds by 46,500 tons the quantity forwarded by water during the 
corresponding week in 1888, so the mines are still swelling the already large 
margin by which they are distancing their work of a year ago. 


Japanese after American Steel Rails. 

Says the Pittsburgh Dispatch: M. Fukuzawa, of the Sanyo Railway Co., 
Kobe, Japan, will visit Pittsburgh within a few days to look over the mills, and 
especially those making steel rails, with the object of ultimately purchasing in 
this country rails for from 1,500 to 1,80c miles of railroad in Japan. He was 
sent over here by the Sanyo Railway Co. nearly three years ago to study rail- 
roading, and will return to Japan in about two months. The company now 
operates a road from Kobe to Bakan, about fifty miles long, but are now 
arranging to build about 1,500to 1,800 more miles, The company is composed 
wholly of Japanese, and hasa capital of $3,000,000. M. Fukuzawa said that 
since the first railroads were built in Japan, the people have “gone crazy” 
over them and clamor for more. The profits on the 1,000 miles now in the 
country are enormous, the roads paying as high as 20 per cent. dividends, 
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IMPROVED HIGH SPEED, ROPE DRIVE, POWER TRAVELING CRANE. 


The cut shown herewith represents an improved high speed, rope drive, 
power traveling crane, of three tons capacity, 30° 92” span, recently built for 
the Erie City Iron Works, Erie, Pa., by the Walker Manufacturing Co., Cleve- 
land, O. The main girders, forming bridge, are made of steel of the ordinary 
“I” beam pattern, and secured at their ends in cast end girders, in which are 
mounted large diameter-flanged wheels for traveling on the main tracks, which 
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wheels are made of the best charcoal iron with chilled rims, and secured to 
short steel axles on one side of the crane, and to continuous cross shaft on the 
other, so as to insure parallel working of the bridge on main tracks. 

The longitudinal traverse of this crane is affected by means of a main 
driving rope, which is one inch diameter and runs at 2,500 feet per minute along 
the shop, supported at intervals by carrier pulleys, and turning around sheave 
on vertical worm shaft—to which is attached a steel worm engaging into worm 





wheel, and bevel gear with pinions engaged with double ended clutch, all 
arranged immediately above the cage in the girders, but not shown in cut 
along the bridge and back, for the purpose of operating the hoisting, lowering 
and transverse mechanism by friction sheaves on the trolly. From this verti- 
cal shaft, motion 1s imparted, with bevel pinion and gear, to continuous cross 
shaft, already explained. 
main rope; the operator introducing clutch to the bevel pinions, already 
described, with one of the three handles shown to operate the crane. 

The trolly, carrying, hoisting and transverse mechanism, is supported on 
low, steel rails, secured to top of main girders,and consists of strong, cast iron 
sides, mounted on iron wheels having chilled rims, which are secured to steel 
axles operating in bronze bearings. The cross traverse and hoisting iseffected 
in either direction by engaging either set of the grooved pulleys—which are 
driven in opposite directions by the main rope, shown above trolly—with the 
friction ring, shown between the two pair of pulleys. These friction rings are 
raised and lowered by the levers shown in front; 
motion being imparted to same by the ,°;” 
and under grooved sheaves, 


The worm and wheel are always in motion with the 


the upward or downward 
diameter wire ropes passing over 
which are set in four independent compart- 
ments, there being three sheaves and a connecting rod for each motion, so 
that by the operator moving the levers, in the cage, in either direction, the 
two ;';’’ diameter ropes, operating friction rings, will move them_in opposite 
directions; either of the ropes being tensioned will pull the lever operating 
its friction ring into the upper or lower pulley as occasion may require. 

The hoisting mechanism—Walker’s patent—consists of two strong, cast 
iron barrels, with right and left hand spiral grooves for the chains; these 
barrels are geared together to run in the same direction, the chains being sus- 
pended from their inner surfaces. The hoisting and lowering barrel is twice 
the diameter of the idler barrel, so that the difference in their circumferences 
will be the difference in movement of chain; one strand always going up while 
the other is going down. The principal features of these two barrels, however 
are that they are geared together and when the weight is suspended at their 
inner surfaces, as already explained, same will form a lock on the gears and will 
hold its load without any tendency to rotate, thus saving strain on worm 
and worm wheel teeth, and necessitating less power; the hook also is always 
kept in the center of bridge irrespective of height off chain hook; the chains, 
when unwound from the barrels, being at opposite ends of same, and when 
fully wound on barrels, being at the center of each barrel. 

The main driving rope, after leaving the driving sheave, passes over 
upper line of carrier pulleys to tension carriage and back along lower line of 
carrier pulleys, around the sheave carrying longitudinal motion gearing, and 
over pulleys for lowering and cross traverse; around idler at end of 
crane, through the second set of pulleys for cross traverse and hoisting, around 
idler at further end of crane and along the lower line of carrier pulleys to the 
main driving sheave, which is located at end of shop and is driven by a fric- 
tion clutch, from the lever of which a hand rope passes the entire length of 
main track behind the cage and accessible to the operator to stop main driv- 
ing rope at will. 

The cage is suspended at the end of bridge so that the operator is conven- 
iently located to handle the levers for the various motions and at the same 
time commanding a view of the entire shop; the seat forming a tool box in 
which all necessary tools may be kept ready for use. The advantages of this 
design of crane are, its freedom from noise, ease of working, small amount of 
power and head-room required, safety in holding the load at all points with- 
out brakes or special devices. The crane has few parts, dispensing with 
expensive head gearing, cross shafts, tumblers, etc. 


A Street Car Cable’s Record. 

The following about a cable that was recently removed from the California 
street cable road will be of interest: The diameter of the cable was an inch 
and a quarter when it was laid, but 20 months of constant hauling and wear 
thinned it down nearly an eight of an inch. Its length wa: 17,513 feet, and its 
weight 44,604 pounds. For nineteen hours a day it kept moving every day of 
the 20 months, and as its speed was seven miles an hour, the distance it trav- 
eled was 79,800 miles. It carried nearly 6,000,000 people, or about six times 
the population of the State, and turned over to the company $300,000 worth of 
nickels, being at the rate of $15,000 a month or $500 a day. As the total power 
of the road was 400 horse-power, it may be calculated this rope was doing as 
much hauling, while in motion, as 200 horses, and as each car hauled by horses 
uses four teams a day, the daily work of this cable was equal to that of 800 
horses, with a deduction, however, for the great power required to move 
44,604 pounds of cable. The cable was composed of six strands of steel wire 
cables, each one containing nineteen wires varying in size from six to eight 
wire gauge, and twised around a stout hempen core five-eights of an inch in 
diameter.—[Pacific Lumberman (San Francisco). 





The Doom ot Steam. 

“The great development in electricity will be, I am firmly convinced,” 
said Mr. Edison to an interviewer in Paris, “‘in discovering a more economical 
process of producing it. At present we only get from coal consumed about 
four or five per cent. of its latent electricity. The rest is wasted in heating 
water, expanding steam, pushing pistons, turning wheels, and finally causing 
a dynamo machine to operate. A process will ultimately be found for extract- 
ing go to 95 per cent. of the latent electricity directly from the coal. Then 
steam engines will be abolished, and that day is not far off now. Already we 
can get electricity direct from coal to the amount of go per cent., but only for 
experimental purposes. When I was on ship-board coming over I used to sit 
on deck by the hour and watch the waves. It made me positively savage to 
think of all that power going to waste. But we'll chain it up one of these days 
along with Niagara Falls and the winds. That will be the electric millen- 
nium.” 
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ROLLED BARS DIRECT FROM MOLTEN METAL. 


Much curiosity has been aroused by the reports recently emanating from 
Chicago, regarding a new process for rolling bars or rails direct from the 
molten metal, and we take pleasure in reproducing herewith an illustration of 
the process (which is the invention of Elwin Norton and John G. Hodgson, of 
Maywood, IIl.), together with the priucipal points in the description as filed in 
the patent office: 

The process consists in pouring acontinuous stream of molten metal from 
a suitable vessel and simultaneously compressing, setting and shaping 
the metal by its contact with chilling and compressing surfaces or rolls, which 
confine or surround the stream on all sides as it passes such continuously- 
moving chilling surfaces or rolls. The chilling surfaces or rolls which shape, 
compress, and set the metal, and thus convert the molten stream of metal 
into a metal bar or rail, travel or move at the same surface speed as the 
velocity of the flowing stream of molten metal, so that the molten metal will 
not dam up or collect between the rolls, and so that the molten metal or bar 
produced will come in contact with the rolls or chilling surfaces only ata 
single point, so to speak, at a time. 

The metal bars or rails, it will be thus seen, are produced directly from the 
molten metal, and without first casting the metal into an ingot and heating 
and rolling and rerolling it; and as the molten metal is poured in a contin- 
uous, solid stream into what may be termed a continuously revolving or 
traveling metal chilling or compressing mould, which comes in contact with 
only one point, or a very limited length of the metal stream or bar at a time, 
and is continuously traveling in the same direction with the stream or bar, 
point after point in the whole length of the metal stream or bar coming suc- 
cessively in contact with this traveling or revolving compressing and chilling 
mould, the metal bars or rails are of course produced in continuous lengths, 
and the process or operation is continuous so long as the stream of metal 
flows. 

In the accompanying figure A represents the frame of the machine, on 
which is journaled a series of rolls, B, preferably four in number, revolving 
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the chilling rolls, B, and between which the bar, 1, passes as it issues from 
the chilling rolls, B. Rolls, F, are preferably of the same form and construc- 
tion as the rolls, B, being hollow and having the same connections for passing 
water through them, so that they may operate as chilling rolls as well as 
to further roll, compress, and finish the rail or bar produced. 

G is acurved guide or conveyer consisting, preferably, of a series of rolls 
or idle pulley wheels, arranged in a curved path to curve and guide the bar as 
it issues from the rolls, F, to the horizontal conveyer or series of rolls, H. 
Some of the rolls, H, are preferably driven and operate to further roll or 
straighten the rail or bar, as well as to convey it along or away. The curved 
guide, G, also affords some slack in the rail or bar between the chilling rolls 
and rolls, H H, to compensate for difference in speed or slipping. 


ON FUSIBLE PLUGS. 


THE LOCOMOTAVE 

The fusible plug is one of the most abused appliances to be met with 
around boiler rooms. It is so small, and in such an out-of-the-way position 
that there is a great temptation to let it take care of itself. Again, it is so 
seldom heard from that a fireman who is not very watchful is liable to forget 
about it. Yet, when it is properly cared for, the fusible plug is a most impor- 
tant safeguard. 

In the event of an explosion, too, it often furnishes valuable evidence con- 
cerning the immediate cause of the explosion. Thus, after the disastrous 
explosion at the Park Central Hotel, in Hartford, Conn., described and illus- 
trated in the March Locomotive, the fusible plug was found intact; and by 
placing it in a retort, and carefully ascertaining the melting point of the 
filling, it was easily shown that at the time of the explosion the water in the 
boiler was several inches over the tubes. That is, direct proof was obtained 
that the water in the boiler was not lower than it should have been. 

In a certain boiler, in the South, one day, the water got low, and, of course, 
the fusible filling melted out and gave the alarm. The owner not having 
time to have it refilled, and not having another one on hand, drove a nail into 
it and went ahead as usual, until the water got lowa second time; when as 
the nail was not any more fusible than the boiler, both got red hot at the same 
time. Fortunately this caused such a leak around the nail that the escape of 
steam relieved the pressure somewhat, and the repairs cost only about seventy- 
five dollars. The boiler was 42 inchesin diameter and 8 feet long, with an 
internal flue used as a fire-box. The chances are that the owner will not 
drive any more nails into fusible plugs. 

We remember another instance, in which the fireman had driven an iron 
rivet into the plug in a similar manner. When we remonstrated with him, he 
“By gar, she do be melting out all the time.’ We told him if he 
would be more watchful of his water-line that would not happen, but he 


answered : 


insisted that the water had never been low since he had been fireman. 

In Massachusetts the law concerning safety plugs reads as follows: ‘No 
person shall manufacture, set up, use, or cause to be used, a steam boiler, 
unless it is provided with a fusible safety-plug, made of lead or some other 
equally fusible material, and of a diameter of not less than one-half an inch, 
placed in the roof of the fire-box, when a fire-box is used, and in all cases in a 
part of the boiler fully exposed to the action of the fire, and as near the top of 
the water-line as any part of the fire-surface of the boiler. 

Whoever, without just and proper cause, re- 
moves froma boiler the safety-plug thereof, or substitutes 





therefor any material more capable of resisting the action 
of the fire than the plug so removed, shall be punished by 














together and having their peripheries shaped or grooved to form a passage or 
way between them to receive the stream of molten metal as it flows down 
from the pouring bowl or nozzle, C. 

The working or meeting faces or peripheries of the rolls, B, are given a 
shape or configuration to form an ordinary railroad rail. 
however, be shaped to give the space or 


They may, 
passage any desired cross 
section, and thus produce a bar of any form required. The rolls, B, have 
beveled faces, which meet or roll against each other and serve as stops 
for the several rolls against each other, so that the space or passage for the 
metal will always be maintained of a uniform size, and thus produce the rail 
or bar of a uniform cross section throughout. The rolls, B, are each made 
hollow, and preferably with a central web, and the shafts are also made hol- 
low, so that the water or other cooling fluid or liquid may be made to circu- 
late through each of the rolls for the purpose of keeping them cool or of the 
desired temperature. The hollow shafts are each furnished with a packing or 
stuffing-box at each end, by which they are connected with the inlet and out 
let water pipes, D D’. The pouring bowl or vessel, C, is supported by any 
suitable means above the rolls, B, during the pouring operation, preferably by 
standards C’, furnished with adjusting screws, C The pouring nozzie, C, 
is preferably furnished with a valve or device for opening and closing 
the discharge passage. The hollow shafts of the rolls are all geared together, 
so that they revolve or roll together at the same surface speed. 
employed may preferably be bevel gears, such as indicated at B 
shafts, B*, are also geared together by spur gears, B', E is the driving shaft, 
having a gear, EK’, which meshes with a gear, E*, on one of the shafts, B 
The pouring bowl or nozzle, C, is furnished with a guide or shield, extending 
down to near the meeting point of the rolls. This is designed to prevent the 
metal from splattering at the beginning of the pouring operation. 
or less number of rolls than four may be employed. 


The gearing 
Two of the 


A greate1 


F represents a second series of rolls arranged, preferably, directly below 
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fine not exceeding one thousand dollars. Whoever manu- 
factures, sets up, or knowingly uses or causes to be used for 
six consecutive days, a steam boiler unprovided with a safety 
fusible plug shall be punished bya fine not 
exceeding one thousand dollars.”’ And it seems to us that it 
would be wise to have similar laws in all the States. 

When fusible alloys are used for filling safety-plugs, it is found that their 
melting point is often considerably raised by long exposure to the heat. The 
exact cause of this rise in the melting point does not appear to be clearly 
known. It has been suggested that the metals composing the alloy are gradu- 
ally separated or crystallized out from one another by the prolonged action of 
heat. However this may be, it is certain that pure Banca tin is a much more 
reliable material to use for filling. As tin is an element its melting point 
remains constant, and it is low enough—420° Fah.—to adapt it perfectly for 
use in fusible plugs. 

In order to prevent delay, in case a plug should melt out, all owners of 
boilers should see to it that extra ones are constantly kept on hand, so that 


they may be put in place at short notice. 


A Modern Fable. 
One day an Elephant saw, for the first time, a Stork standing upon one 
What is 
Better use one ata time and rest 


leg. ‘ Well, well,” mused the Elephant, “that seems very sensible. 
the use of my using all four legs at once? 
the other three. 


May my Tusks turn into Vegetable Ivory,” continued the apt 


old Pachyderm, “if I don’t try that.” Soup he Jumped on one of his Hind 
Legs, and Enjoyed the sense of triumph for about one-thousandth part of a 
Second, at the expiration of which period he lost his balance and Slid down a 
Sand Hill with such Speed: that you couldn't tell where the Elephant com- 
menced or the Laadslide ended. Having rubbed an acre of Sand out of his 
Eyes, he said: ‘‘ The Moral of this Fable Should teach you that it will not do 
to Tinker witha One-Legged Free Trade when you have Four good Protection 


legs to stand on!”--[Dixie, Atlanta, Ga. 


PyROLINE makes wood and textiles fireproof. 



























































UNIVERSAL BEAM DRILL. 
A noteworthy improvement in machine tools, recently brought out, 1s the 


Universal beam drill, with double column, herewith illustrated. Following 
are the general dimensions: 

iches diameter, 12 feet high; total height of machine, 14 feet 
feet 10 
diameter, 24 inches traverse; distance from spindle to chucking table, 8 feet 7 
inches; of head, 6 feet 


chucking table, 6 feet; travel of square table, 6 feet; total width of base 13 feet 


Columns, 13 i1 


sinches; distance between columns, 9 inches; spindle 2% inches 


horizontal travel 1's inches; diameter of revolving 
6 inches; length of shears, 10 feet 4inches and weighs about 26,000 Ihs, 

In operation work is placed upon the round chucking table, and by the 
traverse of the square table on the shears it isrun under the spindle, and as 
the head travels horizontally on the beam, and round table can be revolved 
to any point, it is easy to bring the spindle to any desired place on top of the 
When top drilling is finished, both tables are run forward on the 
shears, the 
swiveled till the spindle is in a horizontal position, when side drilling upon the 
be 
revolving each side 
of the work into position 
There 
is a hand for 
delicate adjustment of the 


WOTRK: 


beam is lowered to an approximate position by power, then 


done, and on one or all sides of any piece of work, by 


face 


work can then 
or 


before the spindle. 
movement 
beam in a vertical line. 
Both the revolving chuck- 


ing table and square table 


have clamping device to 
secure them in proper posi 
tion. This drill is manu- 


factured by the Universal 
Radial Drill Co., 
nati, O., who will furnish all 


Cincin- 





desired information. 


lron and Its Seven Lives. 


“Tron has eternal life,” 





said James M. Swank, gen- 
eral manager of the Ameri- 
can Iron and Steel Associ- 
“When the 
king of metals is taken from 











ation, recently. 


the ground, it is nc t used 
up and cast into tle waste 
heap. Once worn out it is 
remanufactured,passes into 
a new shape, and is really 
never altogether consumed. 
Old stoves are burned out, 
but they are melted down 
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strong in the case of iron and stee! products. 


Coal is consumed, wooden man- 
ufactures have a short life, textile goods fall to pieces on the backs of 
the wearers, but the supply of iron, once brought inte use, is a constant 
quantity. 

‘“So heavy is the supply of old iron and steel offering that some manufact- 
urers are almost ready to believe that as time goes on no more iron ore need 
be taken from the earth. The existing supplies will be self-replenishing, and 
iron and steel workers will only have to remold, remake, remanufacture. As 
long as there is in any country a large growth in population and in the uses of 
iron and steel, this era will be delayed, but should these factors become 
stationary, the mines of iron ore may remain buried in the bowels of the 
earth ; the many millions of tons of metal above ground will serve to satisfy 


new needs.’’—[Philadelphia Record. 





Selt-Running Engine. 

There seems to be a growing tendency on the part of some builders of 
improved engines to advance and maintain the point, that their special type 
of machine requires no skill, on the part of the operator, to work it, often 
using such arguments as a proof of the superiority of their goods and as a rea- 
son why they deserved con- 
sideration beyond that ac- 
corded to luckless compet- 
itors. It is the stock argu- 
ment of some engine build- 
ers that a skilled engineer 
is not essential to the safety 
and economy of their en- 
gine, thereby placing”at a 
discredit the very men to 
whom they must look for 
successful handling of their 
work. True, a* well-made 
Corliss or Automatic cut- 
offengine will, when new, 
if let alone, perform” the 








duty required of it, but 
continued perfection can- 
not be expected” in any 


engine, and it is then that 
the skillful engineer dem- 
onstrates his value as com- 
pared to the unskilled. 
Another ‘question that 
is worthy of the most seri- 
ous consideration on the 
part of steam users who are 
contemplating the purchase 
of improved engines, which 
the builders, doubt, 
claim will run without an 


no 





again and recast for another 
of 


are 


term service. Horse- 


shoes worn away, Car- 








riage-tires wear out, engine 





boilers and all the iron and 





steel parts of the locomo- 


tive fail sooner or later, 
street tracks give away after 
of traffic 


them, but 


acertain amount 
has passed over 

all the worn-out metal goes 
back to the furnace and the 
rolling-mill, is 


and soon 


seeing a new existence, 


strong and servicable as 
ever.” 
The truth Mr. 


Swank thus gave expression 


which 


. . UNIVERSAL 
to is one of foremost in 
terest to manufacturers taken 


At all the great trade centres there 
are regular quotations of old rails, both iron and steel, and scrap iron. 


and steel. It means that iron, 


from the ground, is forever in the market. 


of iron once 
Some- 
times the current prices of old and new steel rails approach closely, and 
at such a time there is a tendency among the railroads to replace their road- 
way with new and heavy steel. 

In every quarter of the United States the “old iron” 
ing forth in a junk-shop, or ona more pretentious scale 
forms of iron and steel that have passed their prime are gathered in. 


man is found hold 
\ll the manufactured 
The 
railroads are very large sellers of old iron, but from a dozen other quarters 
the supply comes. Not the shrewdest man in the iron business can pretend to 
estimate how much of the yearly output of iron manufactures and steel 
is made from remelted old material, and how much from new ores fresh taken 
from the earth. 

The proportion of the former, however, is certainly immense, and sure to 
increase with a powerful momentum as the development of the country goes 
on and the generations of iron multiply. . 

“It isthe long life of iron,’ remarked General Manager Swank, “ that 
makes our manufacturers so very hostile to foreign importations. 


When iron 
and steel are once brought into the country they are here to stay forever, 
keeping from the consumers native iron which otherwise would go to supply 
The arguments for proptection, however forcible, are tenfold 


the demand. 





engineer, is that it is the 
unskilled 
constantly 


who 
his 


engineer 





“doctors” 








BEAM 


engine, not being satisfied 
to let well enough alone; 
and the {reason is obvious, 
foritis only the engineer 
who is thoroughly familiar 
with his that 
knows when things are well 
enough. Itisa libel upon 
the trained engineer for 
any man, who, in order to 
sell his engine, represents 
that it will not require the 
service of a first-class man 
to runit, It an unfair 
advantage taken of the buy- 
ers of engines to jeopardize 
their financial interests, by persuading them that a common laboring man is 
as safe and reliable as a man who has been trained to the trade. 


business 


is 


DRILL I, 


The engineer 
associations should give this matter serious thought, and combat the efforts, 
constantly being made by unscrupulous men, to disparage their calling and 
lessen their remuneration._|American Engineer. 


THE September Cex/ury contains a paper on Napoleon Bonaparte, ot 
unusual interest and importance, being contemporary accounts, by British 
officers, of the ex-Emperor’s exile to Elba. The Lincoln installment is 
crowded with absolutely new material, and has to do mainly with Lincoln’s 
triumphant re-election. Apropos of the latter portion of the Lincoln history 
is the article by Justice Bradley, of the Supreme Court, on Chief-Justice 
Marshall, accompanying a rare portrait of the great Chief-Justice, by the 
French artist, Memin. An article appropriate to the season is Mr. Hamilton 
Gibson’s ingenions and original study of butterfly and plant life, accompanied 
with illustrations by the author. 


THE tubular steel passenger car, which has been for some time under con- 
struction at Boston, has been sent to Laconia to have the inside fittings put 
up. Thecar will be finished in a handsome style, with 


non-combustible 
fittings and upholstering. ; 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Lozier & Yost Bicycle Manufacturing Co. has been incorporated ; 
capital stock, $125,000. 

The C. C. Wormer Machinery Co. has filed articles of association with 
the county clerk of Detroit county, Mich., with a capital stock of $15,000. 
The incorporators are C. C. Wormer, Chas. J. O’Hara, Stephen Moore and 
Geo. W. Moore. 

The Mechanical Boiler Cleaner & Manufacturing Co. has been organized 
at Mattoon, Ill; capital, $30,000. The stockholders are W. D. Ewing, T. A. 
Allen and others. They will manufacture the Hornish boiler cleaner and 
other machinery. 

A press dispatch from Greenbrier, W. Va., under date of 23d ult., says: 
“The Glenmore Iron Co., recently organized, and the plant for whom is about 
completed, will begin operations Monday next. The company have strong 
backing from Eastern capitalists. It has been developed that the Greenbrier 
county iron ore is first class.” 

The Carp river furnace property at Marquette, Mich., will be started up 
again, providing Marquette citizens will contribute $30,000 towards the enter- 
prise. The company proposes increasing its capitalization from $100,000 to 
$150,000, by issuing 2,000 additional shares. It is estimated that $30,000 will 
put the plant in shape for business. 

It is quite probable that in the near future there will be established 
in Pittsburgh a large works for the manufacture of water works supplies, such 
as valves, hydrants, etc. Mr. W. M. Dodds, representing a number of New 
York capitalists, was in the city last week, looking up Pittsburgh’s natural 
advantages. Mr. Dodds said that several Pittsburgh capitalists had joined the 
proposed company, and he was shown around by them while here. He would 
not give their names, however, until his return and the arrangements were 
definitely made. The capitalization of the company is to be about $50v,000. 

[American Manufacturer, Pittsburgh. 


Enlargements, Additions, Removals, etc.:— 

The Springfield (O.) Machine Tool Co. expect to build a new foundry. 

The J. B. Miller Lock Co., Kent, O., design increasing their capital stock 
from $50,000 to $100,000. 

The Union Steel Screw Co., Cleveland, will make extensive improvements 
in their plant. 

Auburn Foundry Co., Auburn, Me., have built a 50 foot wing to their foun- 
dry, this season, and enlarged the capacity of the works. They have had a 
busy season, and are now at work on plenty of orders 

The Knowles Steam Pump Co. will at once enlarge its shops, at Warren, 
Mass., by building addition. The foundation for the new building is being 
put in by the Flynt Building & Construction Co., of Palmer. 

The old Snowden rolling mill property, at Brownsville, Pa., has been pur- 
chased by a company composed of Pittsburgh and Brownsville capitalists. 
The mill will immediately be repaired and remodeled, and operations com- 
menced as soon as practicable. 

J. P. Witherow has closed a contract with the Sharon Iron Co., of Sharon, 
for three Whitwell hot blast stoves, each 18x60 feet, with draught stacks each 
6x150 feet. This work is to be completed within three months, and will keep 
Witherow’s works, Pittsbrugh, on full time, double turn. 

The Duff Co. Steam Forge Works, at Troy, O., have decided to accept a 
new location at West Superior, Wis. To obtain this new accession, several busi- 
ness men offered the works a tract of land, valued at $15,000, with a cash 
bonus of $5,000 in addition. The machinery of the plant will be removed as 
soon as details of the transportation can be completed. The building which 
will accommodate the concern will be 150 feet in length and 70 feet in width. 
Two trip-hammers will be put in, one with 16-inch face and another of 8-inch. 
The company look forward with confidence to a good business in marine 
boiler construction, and all wrought iron products. In the manufacturing of 
shafting, too, the plant will produce as high as 20-inch, which will meet the 
demand anywhere. 

Carnegie Bros. & Co., Limited, of Pittsburgh, have commenced the erec- 
tion of two additional blast furnaces, at Braddock, Pa., which will be known 
as furnaces Hand I. The furnaces will be 80 feet in height and 20 feet in 
diameter at the bosh, and will have a capacity of about 250 tons per day each. 
Work is being prosecuted vigorously, and itis expected that Furnace H will 
be ready for blast by April of next year. The completion of these two stacks 
will give the above firm a total of nine stacks at Braddock. Furnace F has 
been blown out, and is now being relined and otherwise repaired. When it is 
blown in again, Furnace G will be blown out for relining and repairs. 

W. E. Case and A. F. Ward, formerly of Toledo, O., where they were until 
recently engaged in the production of specialties in brass, have removed to 
Newcomerstown, O., where they have secured new premises and fitted them 
out with thelatest and most approved machinery for the purpose of carrying 
on the business of general machinists and founders. The title of the new 
company will be the Oxford Machine Works. The company will, at an early 
date, bring out several new specialties in iron and brass, for which patents are 
pending, and are at present actively engaged in the erection of a foundry 
building. 


Fires and Accidents :— 

3altimore.—Coates’ plate’rolling mill at Locust Point. Loss, $15,000; 
fully insured. 

New Bedford, Mass.—Edmund Grinneil’s iron foundry. Loss, $20,000; 
two-thirds insured. 

The boiler shops of the Bigelow Co., at New Haven, were totally destroyed 
by fire on the 23d ult. The engine and rivet shops also caught fire, but the 





firemen, after several hours’ work, saved the main portions of the buildings. 
Loss about $75,000; partly insured. 

The rolling mill and nail factory at Towanda, Bradford county, Pa., oper- 
ated by Bostley, Godcharles & Co., was partially wrecked, August 27, by the 
explosion of a boiler, the disaster resulting in instant death of five men, the 
fatal injury of two others, and the slight injury of a dozen other workmen. 


General Industrial Notes : 

The Crane Iron Co., of Catasauqua, are experimenting with the Bookwalter 
process, having put up one converter. 

The Baldwin Locomotive Works, of Philadelphia, have turned out their 
ten thousandth engine. It is a consolidation engine for mountain service on 
the Northern Pacific railroad. 

The Spiral Weld Tube Co., of East Orange, (office New York City) has 
secured the contract for furnishing sixty miles of natural gas mains to the 
City of Toledo, O. Owing to other large contracts ahead and the short time 
allowed for delivery, the company has been obliged to sublet a part of the 
order to other competitors. 

William F. Jarvis & Co., of Detroit, Mich., have taken the exclusive sale of 
the entire output of the Katahdin Charcoal Iron Co., of Bangor, Me. The new 
line of the Canadian Pacific Railroad reaching this furnace, gives it an advan- 
tageous outlet for the Western market, where it will probably be largely sold, 
although William F. Jarvis & Co. will also represent it where it is already well 
known, viz: in the Eastern market. 

The Fulton foundry, Cleveland, is supplying all the track material for the 
University Park, Berkley Park rapid transit and the Tramway street railways, 
Denver, Col.; also for the Wyatt Park and Peoples, both electric railways, St. 
Joseph, Mo. Besides the company is furnishing material for Grand Island, 
Neb.; Topeka, Kas.; and has an order for the equipment of Bethany Hights 
road, an entirely new line to be put down in Lincoln, Neb. 

The McKaig Iron & Steel Shafting Works, this city, received from New 
Jersey, yesterday, an order for another car load of shafting of their improved 
make. They have just completed the shipment of seven car loads of shafting 
to various points in the United States. They are now filling an order fora 
car load of this celebrated shafting, to be shipped to Washington Territory, 
and also a large order for the United States Navy Yard at Mare Island, Cali- 
fornia. Shipments of it having recently been made to Cuba, City of Mexico 
and Texas.—[Cumberland News, June 29, 1889. 

The United States Pipe Bending & Coiling Co., Chicago, manufacturers of 
the pipe-bending machine illustrated in these columns August 29, write us as 
follows: ‘‘ The machine is also being used for bending bar and round iron 
into different shapes, it having been found well adapted for those purposes, 
although not thought of when the machine was first constructed. It can be 
adapted to bend either round or square iron as well as pipe, in fact, the com- 
pany is now considering the making of a larger and heavier machine for the 
purpose of bending steel rails to fit curves on railroads; the power is in the 
machine, it only a matter of making one heavy enough to do the work.” 

Among other improvements recently made by the Walker Manufacturing 
Co., Cleveland, O., one of great importance has been the building of a very 
large pit lathe, capable of turning work up to 30 feet diameter by 8 foot 6 inch 
face. This lathe is a combination tool, it being not only a pit lathe, but also 
a huge planer, in which surfaces 30 feet long by 8 feet 6 inches wide can be 
planed. It also has facing attachments for the proper facing up of the ends of 
columns and girders. In addition there are gear planer attachments, whereby 
the teeth can be planed in gears of any size up to 30 feet diameter, and of any 
proportions desired. This tool places -the Walker Manufacturing Co. in the 
best possible shape for the production of this heavy class of work. The com- 
pany inform us that business is looking quite bright with them. 

Messrs. A. Wyckoff & Son, Elmira, N. Y., inform us that they have just 
closed a contract with the Williamsport Heating Co., for patent steam pipe 
casing to cover an extension of their works. Messrs. Wyckoff have recently 
shipped the following parties: C. H. Gridley & Co., Elmira, N. Y.; Northern 
Central Railroad Co.; Wm. Kirkup & Son, Cincinnati, O.; Rutzler & Blake, 
New York; Brazil Block Coal Co., Brazil, Ind.; L. H. Prentice & Co., Chicago, 
Ill.; Robert Clayton, Davenport, Ia.; Unexcelled Fire Works Co., New York; 
Rich Hill Coal Mining Co., St. Louis, Mo.; Chas. Ashley, Ogdensburg, N. Y.; 
E. H. Jones & Co., Cleveland, O.; J. & J. Rodgers Iron Works, Ausable Forks ; 
Oliver Lucas, Louisville, Ky.; Center Iron Co., Bellefonte, Pa.; Walworth Con- 
struction & Supply Co., Boston ; Philadelphia Exhaust Ventilator Co.; Wilkes 
Barre Heat, Light & Motor Co.; Arnold Ore Co., Ferrona, N. Y. 

The Sweet & Clark Co., Marion, Ind., manufacturers of malleable iron, was 
formerly located at Troy, N. Y., but recently moved their entire plant to 
Marion, in order to avail themselves of natural gas as a fuel. They have one 
of the most complete foundries, for the manufacture of malleable iron, to be 
found in the United States. This company, for years, has made a specialty of 
curry-combs and saddlery hardware. The buildings cover almost five acres, 
and are all built of brick. Following are the dimensions of the various build- 


ings: hardware factory, 180x60; annealing room, 200x60; foundry, 254x70; 
japaning room, 60x25; pattern safe, 20x20; core room, 20x50. The engine isa 


75 horse-power and built by the well-known firm of B. W. Payne & Son, Elmira, 
N. Y. The plant was completed in 1888, and it is only lately that the company 
has been in shape to place its products on the market. The following are the 
names of officers of this company: W. M. Peckham, President; W. O. Ander- 
son, Secretary; Jay Williard Clark, Vice-president and General Manager ; 
Chas. J. Clark, Treasurer; C. L. Wheeler, Superintendent malleable depart- 
ment; A. R. Perry, traveling salesman. The company is peculiarly fortunate 
in securing the services of so popular a man, “on the road,” as Mr. Perry. 
Among recent contracts is one for the malleable castings for 500 cars for the 
Pennsylvania Railroad Co. The company melt entirely with natural gas, hav 
ing succeeded where others have failed in this respect, and possessing such 
favorable conditions, are prepared to make very close figures. 
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THE RENAISSANCE OF THE CANAL. 

We have heard a good deal lately about the abandonment of canals on 
account of the greater cheapness of railroad transportation, especially in the 
United States. 
are, with their miserable towpaths, small cross-section, unstable banks and 
mule motive power, they are relics of the days of the stage coach, and it is high 
time they gave place to something modern. There will be a reaction here, as 
well as in England, some day in favor of canals, but they will be ship canals, 
with steam for motive power, and capable of floating the largest vessels. The 
Nicaragua Canal is the first one we need, to give us cheap transportation 
the Atlantic and the Pacific. If the British and Canadian govern- 
ments can afford to spend hundreds of millions of dollars in building the 
Canadian Pacific Railroad, in establishing docks at Esquimault, and in subsid- 
izing steamships from Vancouver to China and Australia, what should not we 


be able and willing to do to tie together by water our Eastern and Western 
sea coast. 


No wonder our canals are being abandoned, for, such as they 


between 


The Erie Canal has been one of the greatest causes of the prosperity of 
New York City and State. It is capable of doing yet more for both, and the 
most far-sighted and liberal policy should be adopted in regard to its enlarge- 
ment. After the Erie and the Nicaragua canals may come the Florida and 
the Cape Cod ship canals, on our coast; the James River and Kanawha Canal, 
to connect the Ohio River with the Atlantic Ocean; the Hennepen Canal, to 
connect the Lakes with the Mississippi, and the proposed canal, between Lake 
Erie and Pittsburgh, to connect the lakes with the Ohio. If it pays England 
to put a ship canal between Liverpool and Manchester, what would it not pay 
us to build these more important canals in America ?—[Engineering & Mining 
Journal. 





Canada's Industrial Exposition. 

This exposition will open September gth and close September 21st. The 
Erie Railway will run its last excursion of the season to Niagara Falls and 
Toronto, giving those who desire, an opportunity of visiting this ‘‘ Great Fair.” 
A special train will leave the Central passenger station Thursday, September 
12th at 7:3¢c Pp. M. Tickets good five days. Round trip to Niagara Falls, $3.00; 
Toronto, $1.00 extra; with privilege of stopping off at Chautauqua. For sleep- 
ing car space, and other information, call or address 141 Superior St., or Cen- 
tral passenger station South Water St. and Viaduct. 





LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, (late Ex. U. S. Patent 
Office), Patent Attorney, 34 Blackstone Building, Cleveland, O. 
1889. 


_ 
= 
Bending metal bars, machine for, T. F. King, Baltimore, Md. 
Blower for furnaces, C. A. Goyne, Ashland, Pa. 

Ceiling, metal, F. G. Caldwell, Wheeling, W. Va. 

Lathe having a supplemental drill spindle, turret, J. Hartness, Torrington, Conn 
Metal, attaching composition of matter to, C. T. Lee, Boston, Mass. 

Metal rolls, J. T. Hastings, Chicago, I11. 

Metal pile or fagot, H. W. Borntraeger, Pittsburgh, Pa. 

Metal sawing machine, C. C. Newton, Philadelphia, Pa. 

Metallic wheel, G. H. Everson, Pittsburgh, Pa. 

Nickel, refining, P. Mahnes, Lyons, France. 

Rolling flanges, beams, mill for, J. Kennedy and H. Aiken, Homestead, Pa. 
Screw machine, metal, G. A. Fairfield and G. E. Witherell, Hartford, Conn. 
Turn-buckles, making, J. A. Simpson, Pittsburgh, Pa. 


PATENTS BEARING DATE AUGUST 


THE BOSS 


TWO SPEED 


Boring Machine. 








NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE TRADE. 





8@”-Write for Circulars and Price List. 


©Outn-C0.cim 


DO NOT HESITATE 


To write us for estimates on any kind of Printing or Blank Books. 
We make a specialty of 


Fine Catalogue Work. 





We can save you money. 





COR. ST. CLAIR AND WOOD STs., 
CLEVELAND, OHIO. 





Fieader. 


This cut represents our 


Track Bolt Header 


BEST ON EARTH. 
CAPACITY from two to 


five tons in ten hours, accord- 
ing to heating capacity. 
FINISH of bolt equalled 
by few. 
No skilled labor required to 
feed it. 


We build HEADERS for 


other special work. 


Seaton 


S SS 


SASS 


—FOR 


Bridge and Ship Builders, 


RAILROAD SHOPS, EITC. 


MACHINE AND CARRIAGE BOLTS. 


Seaton MTs Co., 





we 





Enterprise 


Feed Grinder. 


The only mill made that 
grinds ear corn and small 
grain at the same time in 











SS 
SS 


any proportion desired. 
Liberal prices to the 
trade. Send for circular. 


ENTERPRISE MANFG. CO., 


49 Main St., 


COLUMBIANA, 0. 


—WE MAKE=— 


Feed Mills, Saw Mills, § 


Ditching Ma- 


chines, &c. 





Boynton’s Adjustable 
Alligator Wrench. 


* Quick and handy in adjustmeut. 
be reached with other wrenches. Made entirely of drop forged steel. Foursizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 


Invaluable for work in close coils and corners that cannot 


325 Dearborn St., Chicago. 


Brown & Sharpe MfgCo., 


Promenade St., Providence, R. |. 





% 








Ry 


MILLING & GEAR CUT- ¢ 
TING MACHINES 


For use in Machine Shops connected 
with Cotton and Woolen Mills 





~ 


> nS 
S Morncpsses 
Sx, 


ANDARD cere 





CEAR CUTTERS. 
STANDARD CEARS. 


No. 1 Universal Mill'g Mach. 





JAMES P. WIiITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted forA No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 
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A FULL LINE--LOW PRICES. 


Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haughton Foundry & Machine Com’y. 


== SSS MANUFACTURERS OF 


_ Elevators 


Steam, Hand and Hydraulic. 


SPECIALTY: 


STEAM ELEVATORS 


For Mills and Factories. 











Pe te 
iy / 
iil, WA 
j a ' i i | 
—S ; ===> 


Phe = 
i 


t/ » Write for circulars. 
'e 


Engines, Boilers and Power Transmittino Machinerv. 
{18-130 South Huron St., TOLEDO, O. — 





BUNDY RADIATORS 
Steam and Hot Water. 





10.000 pleased parties using an aggregate 
of over 12,600,000 square feet of Bundy 
Radiators attest to their superiority. 





IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for, 
their opinion. 


Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGDOF., 








Cuyahoga Manufacturing Co., . 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—— AND --— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. : ....aei/ 





a@ Agents Wanted. 


Grand Arcade, Cleveland, 0. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


J.J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
N. S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC 00,, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MorTors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. _ Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co., 


CLEVELAND, OHIO, U. S. A. 








B& Agencies Everywhere. 





—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


THE BEECHER FURNACE CO.,. 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 











ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application. 


JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer, 


Made in 5 sizes. 151th. to 250 Ib. Ram. 
Unequalled for die work and 
General Forging. 


Philip S. Justice & Co., Philadelphia, Pa. 


Important to MERCHANTS, MANU- 
FACTURERS’ AGENTS and others CLEVELAND DESK 60. 
engaged in trade with the AUS- 


—_—- W. MEASURE, Prop. 





Office, 116 Viaduct. Works, Elm St., | 
CLEVELAND, OHIO. 


&a@Send for catalogue and discounts. 














TRALASIAN COLONIES. 
SYDNEY 
Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N. S. W. 








Has a Large and Increasing Circula- 
tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci 
men copies and particulars 





——AND-"— 


Office Furniture. 
Sydney, N. S. W. 99 Ontario St. Telephone 2030. 


—-Published at the Offices :—— 


CHAMBER OF COMMERCE, 
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raFE SwaEEET & CLARE co., WMiarion, rma. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
Hardware Specialties. sg@Write for Price List and Catalogue. 


MERCHANT IRONANDSTEEL. CLEVELAND ROLLING MILL CO., : 


Flat Bar. 








IRON AND STEEL MARKETS. 


MANUFACTURERS OF 
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j IG 16:6 Y LOG; IE QING 19550505 céasscasssensanscsrinens 2 35 Commission Dealers in | $80 will buy the best band saw in the world. 
‘ LOUISVILLE (reported by Hall Bros. & Co. SO EG eH GOO B20 Fh ic cscscssn benosnenescoessencenext 2 35 { $500 will buy the best 7 ft. Band Mill in the 
$ , 3s : 7 
| Hor BLAst FouNDRY—Southern coke No. 1, 1to1% by Nos. 11 and 12. 2 45 IKirorm = Ores. | world 
: $14 75@15 25; Southern coke No. 2, $13 75@14 25; % and 13-16 by % to 3-16 Rec scech 2 65 | , RE eth pat $185 will buy our new patent band re-saw- 
4 Southern coke No. 3, $13 75@14 25 ; Mahoning % and 13-16 by Nos. 11 and 12. 2 75 FROM MARQUETTE, GOGEBIC AND MENOM- ing machine. 
Valley (Lake ore mixtures), $17 50@18 00; yy and 11-16 by % to 3-16 in...... .... 2 95 INEE DISTRICTS, $100 will buy the best automatic rip-sawing 
Fi Southern charcoal, No. 1, $16 50@17 00; South- ¥% and 11-16 by Nos. 11 and 12.. 3:08. | ak cee 2 machine. W eatherboarding attachment in- 
i ern charcoal, No 2, $16 00@1650; Missouri 5% and 9-16 by % to 3-16 in. ...... aes t CLEVELAND, OHIO. cluded, and one 12-inch rip saw. For further 
} charcoal, No. 1, $17 50@1800; Missouri char- | % and 9-16 by Nos. 11 and 12. --3 30 particulars address 
' coal, No. 2, $17 o0@17 50 FORGE—Neutral coke, Me OM Mie ORIG IAM ys scccccccencenrsnsdesteas Pere a ae e 
4 $13 25@1375; Cold short, $13 00@13 25; Mot- \y be ios. Ir and 12 | Pickands, Mather & Co., STANDARD MFC. co., 
t tled, $12 oo@12 25. CAR WHEFL AND MALLE- - 7 ae 
' ABLE—Southern (standard brands), $21 so@ Wagon Sox Iron, | 118-140 Main St., Edinburg, Ind 
f 2200; Southern (other brands), $17 50@15 % inch, beveled edge, by Nos. Ir and 12......2 75 TRON ORE - - 
‘ Lake Superior, $22 00@22 50. V% inch, ' 13 and 7 eee 
| fei it BE oe THE GEM POST HOLE AUGER 
' St. Lours (reported by Rogers, Meacham & | % inch, = “ hi i 13 and 14......3 25 | = = ® 
Shields): HoT Blast COKE AND CHARCOAL— Sheet Lron. r IRON 
4 Southern Coke No. 1, $1600@1675; Southern ey ¢ Corner Bank and Superior Streets, —S.—= THE 
? Coke No. 2, $15 00@15 75; Southern Coke No. 3 NO. 10 LO 14 5S a pe 8 é Dp 
j $14 50@1475; Southern Grey Forge, $14 0o@ i 15 to 17.. CLEVELAND, O. } ¢ | LATEST AND BEST 
4 1450; Southern Charcoal No.1, $18 00@18 50; | NO: 15 to 21.... | 
: Southern Charcoal No. 2, $17 00@18 00; Missouri bg ae = sp Paine, oxtennas ase cangnene ee | | on themarket. This 
: Charcoal No. 1, $16 0016 50 + Missouri Charcoal | XO 25 £0 20........... ssenensacse renee a J. H. OUTHWAITE. W. G. POLLOCK. | Auger 
5 No. 2, $15 00@1600; Ohio Softeners, $17 00@ NO. 27..-++++5 steteeceneersveeeens nx KI 
; 1900. CAR WHEEL AND MALLEABLE IRONS NO, 28...ccssseessesreesessseneeeeeenneeeees . J. H. CUTHWAITE & co., | B Rapidl 
Lake Superior, $20 00@22 00; Southern, $19 00@ Iron Boiler Plates. hata 7! ‘ : | ores apl y 
; 2300. CONNELLSVILLE COKE—East St. Louis, | ,. Pe : Exclusive attention given to 
shal beaaaniieie a ee LAKE SUPERIOR AND MENOMINEE RANGE > 
No. I, 
| BUFFALO (reported by Rogers, Brown & | CH No.1 -. i Easily Operated 
i Co.) : Mahoning and Shenango Valley strong, | CH Flange, “ xX <> ] ; 
No.1 Foundry, $17 25@17 50; Mahoning and ct vg Aig tl ‘ ror ree It will open wide when 
s J * °) $ Solid Fire Box, | A 2 1 
She marine Valle A trong, No 2 I onneey, 16 25 : : , | Perry-Payne B’ld’g, Cleveland, O. | dumping the dirt, which ; 
| 4 50 5 Nye, ag tie cage 4 — ara | Steel Boiler Plates—1-4 in. and Heavier. | may be entirely removed d 
: NO. 2, PID B5(GOO OO; NIAKATA NO. 3, 915 75 sia ee from the hole, whether 
ye Sa 1, $172 ; Silvery soft, No. Tank battens sd so adedidaieaeiaeas apap uuk-aeneaekaiimaasasnuaeene | wet or dry. fine or coarse 
i 1, $16 s0@17 50 SSCROL ee Go (ONO, ONT, |) Mii Noccc access sddcnassascnscons, adasnesnseasuenspnctanespasersas 295 | by closing blades : 
: 16 75@17 06 ; Southern Coke No, 2 soft, $15 75 | ten 8 cap euNah as apah en sKdehaed ascaaaecen uke Reuuaaskaeie Upaeeen 3 20 j "y | Th ° iis Shaceadeaestal 
' @16 © L ake Superior Charcoal, $19 Cof@20 00; | sennns Se Send for Price List and 
{ Tennessee Charcoal, $18 75@19 25; Alabama sire ? | Circulars 
; Car Wheel, $24 00@25 00; Hanging Rock Char- Above includes plates 90 inches wide. | : n r ron see 
; coal, $23 00(424 00 90 t0.O6 im. WIGE......c0..00sc0000 loc th extra | S a a 
i 96 to 100 in. wide......... wk ¢ " | + J, H. OSBORNE & CO., 
. DETROIT (reported by William F. Jarvis & 100 to 104 in. wide... 1 3C = | 
Co.): Lake Superior Charcoal, all Numbers, Sd GO SI Sek WAGER cps nkaccactasasskonsahiduchousace special | Manufacturers 
j $19 25@19 75; Lake Superior Coke, all Ore, ented ™ 1s CLEVELAND, OHIO. , 
} $18 so@1g 50; Lake Superior Coke, Cinder merican Cast Tool Steel. UNION CITY. IND 
Mixed, $17 50@1800; Standard Ohio Black ROUND, SQUARE AND OCTAGON. cts. Ibs ’ 





i Band, $17 so@i8 50 ; Southern 7 1, $17 0@ ‘ie aia eecialion “at H. P. Hussey. Geo. H. Pomeroy. 
: 1750; Southern Gray orge 15 50(@16 00 ; . . Ean USS ADEROO ROS SEP OEREASEAREKS REDRSS AFORE 

Southern Silvery, $16 50@17 00; Jackson County | F16tO 4 Im aeesseees og | HUSSEY & POMEROY LABORATORY 
(Ohio) Silvery, $18 00o@18 50; Old Wheels, $18 00 | 7-16 to ¥ and 2% to 3 in.. ’ ——oFr —— 


: Si eee co we “0% | EXCLUSIVELY PIG IRON, | CHEMISTRY - AND - PHYSICS. 














‘ PITTSBURGH (reported by A. H. Childs) : my I 

i No. 1 Foundry, $17 00@17 50; No. 2 Foundry, eo ec cmaeenane rman imei Strong Foundry and American Scotch Tests of Ores and Strengths of Material re- 

| $16 00@16 50; Grey Forge, $15 25@15 75; White Irons, Gray Forge and Bessemer quiring expert work a specialty. Address, 
and Mottled, $14 25@14 50; Warm Blast Char- Flats. Irons for steel purposes. 

: coal, $18 00@25 00; Cold Blast Charcoal, $22 00 cts. Ibs . 2 J. F. ELSOM 

{ @28 00; Bessemer, $17 75@18 oo. 2 to 9-16 wide by 2 to % thick..............:ccceeeceeees o | Room 57, Grand Arcade, Cleveland, O. New Albany, Indiana. 
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MACHINERY SU PPLY MARKET. 





Anvils. 

PSO cc icvvtivernceseapmasesiscsscscenssesceres 42 Ih 9@10 
WIGHES.....1.... crcccccssvevcrsecccssecccccesovsosees ene # Ibo’ 
Bellows, 

: BEDE Oescsccwessssinend dis 40 
Blacksmiths’ { Bullock’s.... dis sathie 
DE OGIGEES vsess. sinssansesecees caneuicts sxases dis 40@40&10 
BEAD. i scccsvsescvecsscscougorubsensecos onsepoced dis 40&10@50 

Belting. 
Boston Belting Co’ s ames me dis 70@70& 5 
cra. dis 60&5@6o&10 
“ce oe ae a .dis 55 






Hoyt’s Short Lap “dis 45 
Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 


esveescvessescccoscsevecccccsscscsscesccscesesvoseensseccocess S 30 

Shultz Raw Hide Leather Belting, double 
sduseesSeuiesducovark Gaidus crac Niibuywuaau pele sTewsseases is 35 

Standard, GAE tAMVed..<cicseersscccsvseoess dis 55@6o0 


Alexander Brothers’ pure oak tanned.. $ 45 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co.... 































WOU IEIG 5 sans sasces seseuwetudevsenssetoesuesnecvestabussaeets 
Sisesayuceiwadpunaseen ee 
Chalk. 

WEIS sssavinn csstrececonnccoscevisapeeseremes coves ® gross 50 
White Crayon.. -® gross 12@12% dis 10 
TOG... .ccnccasvevesncessncuvess coddswpenstccdien Goasedvovecsed dis 70 
PERG vsutsscancaccquunecevitalieuts suse dsiavsburves -sevaved dis 85 
Chucks. 
Cushman’ 8s 4 Jaw Independent................. dis 40 
Combination.......... +.dis 40 
= Geared Scroll.. bisccoceceteee ae 
- 2 Jaw Brass Workers. pusuageqens dis 25 
es Drill... «dis 35 
Wescott’ s Scroli ‘Combination... «Gis 30 
Independent.............. «dis 40 
* Little Grant Drill... dis 30 
Horton’s Universal & ae dis 40 
National Combination.. dis 40 
Sweetland dis 40 
Skinner by ae «dis 40 
ae Independent....... «Gis 40 
Almond Dril esesesesseoeeser dis 25 
Morse es sedis 15 
Stinner © jasc case eek ca peerenshatesnsateenenend dis 30 
Cutters and Reamers. 
CIO VOIR oo cscesnensesses renee 
Pratt & Whitney. dis 10@15 
SEMI MECL, iccnce ke vnnesssxancésnsnscancocnsacene= sedis IO@IS5 
Brown & Sharpe, Milling Cutters... dis 15 
Gear Cutters.........0.008 --dis 15 
Crowbars. 

CGE EOE ive cavesicsstatincaseceenti chewindeaensnuns 3 hb 
RUCaE GUO CIE, cacscescccucacostyecestnzoseseent 8 Ib 334 
Drill and Drill Stocks. 

WEE S08 1G cso canssenreusl ses csnsany sdaacnsnaresss dis 50&10 
Morse Taper and Straight shank to 
CEG cs utessasucsnonvumeensnacseapacersgecseeiasacssio™ dis s0&10 
Morse Taper and Straight shank Larger 
than 14”, eigupeacausseckessubekieeceniaeyaicunceieamanae dis 25 
Ny OR vanncressnwaccknescicsamssxseteess-neneaner’ dis 25 
WN sien ave cepiacssscencssespeccunacres «dis 50&10 
RI oo cxccicancoves' sas «dis 50&10 
Maneer’s bench.......... cossssona® SOELSS 
ME 0 vrs dersns cca cana casiaveseccecccamice dis 5s0&10 
Emery. 
No. 4 to No. 54to mee, = F. 
150. gr. F. : 
<< bors 
5c 2%c 
544c 3 ¢ 
1olbcans,1oin case 6 c 634c _ © 
10ocans,lessthan 
Wicca scuatesnsacccisenst 10 ¢ Io ¢ 7c 
Emery Cloth and Paper. 

Barder, Adamson & Co.......ccccscseeeeeeees dis 40@46 
BS Bi Ns cocavcnvensnssncadavsnsnevecoeennss0d dis 40@46 
Emery Wheels. 

WRN vec tecadccaceaceacanssancaonsinazascinmesett dis 50@60 
Norton’sa........ .-.dis 55@6o 
| ees aes ....dis 55@6o 
RON NOG, vsicaerdnsonesnavensscassvessesctacnesducaent dis 60 
Sterlimg.....ccscererecsssrrsccsesscsesrsseeseesseesessens dis 60 
Vulcanite... «dis 15@2o0 
MART N ANOS EEE «<5 vs cus sncesncttantilcacaxinaneiundesuenkskerbeue dis 10 
Northampton.. dis 55 
CEIBIRL « . 200 scncense. .dis 65@70 
MT NTUNOA 51k cpanvcess<sssuenkpahecaaasesdavesncenshccsae dis 60 
Files. 

Nicholson sa cuaaabneasneatonsnaeed dis 60& 10@60& 10& 10 

ik i aasuncnwsicsteancunnsakadnnauness (xtaseaeed dis 25 










Kearney & Foot.. 


dis 60& 10@60& 10& 10 
Black Diamond. 


- dis 60& 10@60& 10& 10 


Arcade....... -.dis 65@70 
Disston’s...... ..dis 65@70 
WEStETH......cercrcccrcccecccccccccccercccccsccccccsoccsces 1s 70 
BETA Bh nc ccssccosesss Ss padahaiacsanassphasktaean dis 25 
MS OE D . os csa, cnceaeuensstoepaccacenssie' sunnueseascocsescs dis 30 
Reynolds Bros.’ Hand Cut........ccccscceeserees dis 50 
Hammers, 
SP: e- i cciccnobnasdanatecadensasababpantetvass unekamepaseaaes dis 40 
Attn Teer List, TOI. FS, We Tercsescacecccsssaccrsces dis 50 


Heavy hammers and sledges under 5 Ibs. 18c 
over 5 Ibs 14¢, new list. 


Jack Screws, 

Piss ie Alt Ce, NEO ht ccracoaneaceesasinceserea dis 70 
Nuts and Washers. 

Size of bolt inches Zé 5-16 % %K%% I 





Square... eeeeeesere 7 5% 4% 4 3% 3 
Hexagon .. ae 11% 3% 6 5% 5%5_ 
WAGRETS o.cccccccecseee “% 4% 


9 5. 4% 4 
In lots less than an be 8 ih add Xc.,1b 
boxes add ic to list. 
Nails (wire.) 


Tolst Teale 14, TEB7Z...cccccrosecscscssceccoccssnned dis 70 &10 

Standard Penny Nails, * keg card rate 
a Se $2.30 
Less than car lots$2.40 

Oilers. 
MEARS BEE OAS, sncce case ssucaranascascbininantesaceonacen dis 60 
POOR BEE COROT cis ssa scssissnccapsennahsnsanianakin dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
MO, S, BAAO DW BOS irscescccessrccveasenss dis 10@ 10& 10 
Packing, Steam. 

Monten Wetth a CW: canscascosctr-secscacceccesesnasocas dis 60 
American Packing ye. eonnepes 8 Dio@i1 






Ruésia Packing Bs eaaensanaaashsbhiahann ~ 14 
Italian Packing oe  :) m4 
PlumbagGo PIStOD........cccccccccrocccccccvescreees 40 
Morrison's “ —ceccoccceee .-. #8 so 
Square Flax “6  ......ccccorcoccccee soscccesesssees  Ib70 
Sheet Rubber............ a :) a) 










Picks. 
Railroads, 5 We GS OB inces ceheab ices conivnieanens $12 dis 60 
DOS PF iinsscdevtivisvecccecsxvecens $13 dis 60 
Pulleys. 
S200 Pulleys, Walker Eistescecsccsscicsassesssi dis 45 
MECGRTE PAMCYS, ces ccccsscvesscsveree | 
Split Wood Pulleys 


Rivets. 
Iron, Thousand, list November 17, 









sabi seasUoaweduevavsiens Ssdivsodagacnyecapeadnnecesucaseapeny dis 50 

Iron, Ordinary, Cooper’s Block and Carriage 

list PRO VOGRDOS FF si cccsccuccsciacbyastveveecscesteass dis 50 

AS te acne sesteais cvcetcrspasscsigounmncbectvesen dis 50@50&10 
Rope. 

Manilla, % inch and OvefF...........::::s008 8 his 
SIMGE, 36 INCH GHA CWE ciccvecccesacsviccevccsces — th13% 
Sand Paper. 

Bey A BARB ie sacdeacteceyicsacnaaeey Sp eossted dis 40@40&10 
ee ee dis 490@40& 10 
New England Flint dis 40@40&10 
RUUON B GRE bscesciscvccossessvavevesisssscsscuess is 25 


Disston’ WURDE cis cc dat ecactioncésccassctcxvenctans dis 45 
ae ...dis 20 

sd Scroll vow let 
Hack Py dare uheiaccnvesenncveteenctcosvencotsce dis 20 
be Eureka.. oe vseuewy dis 20 

pi CTR ae iog cocvncdnatacnvauesskeusd dis 20 
Saw Swages Disston’ s. dis 20 
Atkins’ CER EOR: WTS srines sisson csanissrsien dis 50 


Mill, Mulay and Drag Saws.. is 








- Wood CG ssatvaae shdwocate atececeed 
= Silver Steel Diamond 
Cross-cut Saws.............. dis 7oc per ft 
sid Dexter Cross-cuts.... ais soc (“* 
= Diamond ‘“ dis 30c ‘“ 
x Tuttle Tooth Cross-cuts..dis 25c ‘ 


One-man Cross-cuts......... dis 32c “ 
No. 1 Handles .dis 23c per pair 



























No. 6 «dis 16¢ 
Excelsior Saw Tools.. nee aces $6 per doz 
Wetrectson  ccsasetaveccesea waiuc Se 
Screws. 

Wood Screws—List Jan 27, 1889. 
BNE ANE SCO Wass ccaccovcswinsborbigeedanssvassucties dis 50 
PRE TION SUOM cc sciccccosaccsnvnntnesdeeeccduvectress dis 40 
Be IPO Ricca ocsscvessancrsnutuoneuesucets wivees dis 45 
We PU IGS IOUE RSC UR OI v0.50 ck csicisavaneceavcuseccewensess dis 35 
wouare CAD....:..06.. eis dis 65 
Hexagon Cap.. dis 60 
ae, ee .dis 70 
Machine, flat head, ie are dis 55 
Machine, round head, irom.................c0008 dis 50 

Bench and hand— 

BOGOF COB vicnesccconsesnsecseevacosoneses dis 7S@75&10 
Coach, patent gimlet point... a dis 75 
Shovels and cia. 

Ames’ list November 1, 1885.........0..esecesees is 
PUMMARUIIN Ti aie sicecessei as vacveoresoibisusseus ov cite 
Hussey & Binns, railroad..............ceeeees is 
Taps. 
Cards, Hand and Nut to 2in...........dis 50 
Carpenters’ = “ee i 
Morse “ce “ce “c 
Pratt & Whitney si ** new list ds To 
Machine Screw TapS.......ssccccsrresceeeseeees dis 55 
Pipe Taps to 2% in....... ap ...-Gis 70 
Stay Bolt Taps........... dis 25 
Stove Bolt Taps dis so 
PURO PMD. cscncstcass sonntsonssennsstenseverasvevesees dis 40 
* Twine, Be. B, 

No. 12, Flax Twine, ¥Y and &%bb Balls....21c@29c 
No. 18 a Yand &% bs -1Se@28e 
~. 36 $3 “ Yand & = -.16C(@27 c 

2-Ply Hemp,¥% & % Ib Balls (Spring Twine) 11 4c 
sPiy “ SEI cscrsiksssocsccussakesivens 12@12\e 
3-Ply ‘“ De ee PAB icin sceaensareice oC n@uke 
Cotton Wrapping, 5 Balls to DD............... 15@16c 

Vises. 
NE IN co ccncivatiesounascelseaesosaecnaccaseaskaanates dis 60 
awit eens chase nane cane dis 20@25 
NERO iis cccesescapcnccnssusseyanescccseshassugenasssaaned dis 20 
Stephen's , ... dis 25@3o0 
EE Wikaxcdesnakcanecsiscnancassaghersceskupesnpxsthaucen dis 30 
TIN INE oe sag. vsaccaste stunianvarvoaaccndeasabaters dis 40 
OEE TM oi canihhgkasacunacanasiatascaaveasar .- dis 10@15 
MNIRINEIE «3 5--a-sach ices tad bapeassass<nanks baseusacaeen dis 30 
Maneer’s machinist................ssssecsseees dis 50&10 
Wire. 
New List, Jan. 18, 1884 

PGES GUC CORNET 535 voosess <ccaasacgrecccecesvas dis 20@25 


Bright and annealed, Nos. o@18...dis 70&10@75 
. an Nos. 19@26..dis 75@75& 5 


ws " Nos. 27(@36 dis 75 &10& 5 
Coppered Nos. o to 18, market list dis 70@70& 5 
Galvanized Nos.oto18 “ = “Vu... dis 65&5 


Tinned market Nos. o to 18.. 
SS I Der ae ee 
Tinned Broom Wire. : 

Annealed Fence, Nos. 8 and. a 
Annealed Grape, Nos. 10 to 14... 
Stub’s Steel Wire regular............ 





Wrenches, 





Coe’s genuine, cash in ten days............... dis 50 
Ee GER TG I sin sci ceessieccssenecs sosoneses dis 7o&10 
PE oo oas deen) cAnastanse anasescescaananne dis 75&10 





Mechanics’..... . enasucavare dis 55&10,& 3 
Bemis & Call’s Combination ................... dis 35 
Donohue’s Engineers..........cccseseeeseeres dis 20&10 





Lamson & Se ssions Engineers........ .dis 60 
Billings & Spencer’s Drop Forged... dis 10 
wiaas0l6lUlCCl Oe pnenunanna dis Io 
Alligator si ae Ehanaoe dis 40 


Sebastian, May & Co.’s 
Improved Screw- 
Cutting 









Catalogue of Lathes, Drill 
Presses& Machinists’ Tools 
ind Supplies mailed on ap 
plication. Lathes on Trial. 
64 W. Second St., 
CINCINNATI, O. 


IRON “TRADE REvikEw. 13 


























Webster, Camp & Lane Machine Co. 


on 
MANUFACTURERS OF 


Mining Machinery, 


Improved Band: Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


(Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 


“SPECIAL STAMPERS OF SHEET METALS, ” 


We do Stamping and Pressing of Sheet Metals for all 
Classes of Work. Also Tinning, Galvanizing and 
Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 
Ask your dealer for the Avery Patent Seamless Steel 
Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elev: eq Bucket Co 
Cleveland. 0..U. S.A 


H. W. Caldwell, 131 W. Wackinates st., Chic ago, Iil., 
General Agent. 


' IMPROVED 


Unique Automatic 
| Steam Sight-Feed 


_ LUBRICATORS. 


|Indorsed by Leading Engine Builders. | 


Manufactured under strong patents, the va- | 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 
Mansfield, Ohio. 





®SSend for Catalogue D. 





PAVED: v5: ~) 
PATENTED ey, 
SEAMLESS STEEL 
AL GORNERS ROUND 











Lubricator for 
Traction, Portable | 
and all other small | Active Agents Wanted. Special inducements 


Lubricator for Station- 
ary Engines. 
Double Connection. 


engines, pumps, &c. 


Single Connection. | offered Dealers and Jobbers. 





THIS SPACE IS TAKEN BY 


SMart & SI. F. 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castings 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles.= 


Chilled Faced R. R. Frogs 
ST. RAILROAD TURNOUTS. 
Nos. 9, 11 and 13 








FROM [1-4 TO 15,000 LBS. WEICHT. 
True to pattern, Sound, solid, free from blow-holes and 
of unequaled strength 
Stronger and more durable than iron forgings in any 


Winter Street. i BOWLER & CO. 
position or for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


\ TE E L this steel now running prove this 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS CE 
CHESTER, PA. } 407 LIBRARY sT., ‘PHILADELPHIA, PA. 


- LANSING IMPROovVvELD TEUcze. 











Made by Lansing Wheelbarrow Co., Lansing, Mich. 


@@” Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 





















































































Se St 











THe IRoN Trappe Review. 





HARDWARE MARKET. 


Augers and Bits. 






OMMON AUKETS ANA DVILS....-.eeeerseeeree vores dis 70 
ONE Bi i wecncisdi vince vniievivete couse 
Cook's Douglass Mfg. C 
Russell Jennings’ augers and bits............ dis 25 


Expansive Bits, Clark’s small, 3 

large, $26......... pevsaeniian dis 35@35&5 
Hollow Augers, RD Scastzsvccaeamaes .dis 25&10 
Hollow Augers, Bonney’s Adjust. # 

Es finde darks vektst cesiasapreotoegeninveds dis 40&10 
Hollow Augers, ‘Stearns’ Adjust. @ 

Rs g Gls scsncantccskeccesiosneshoosseqnienpcaenieed dis 20&10 
Gimlet bits, common. ..per gross $2 75@3 25 
Standard Bit Stock Drills. ieieeapsaensael dis 50& 10&5 
GED AU BOTS. svcinssscscssnscceess dis 15& 1o@15& 10&5 


Axes. 
Makers’ and Special Brands— 
First quality........... ; ... Pdox. $6 00@6 50 


UNION vos sccnxecccsaseesssoses ach. ieee Pdoz. $5 50@5 75 
Pll DOLMHOM. «5.0 snsccncassscerses cccccsnseceasnesttonrces $8 00 












Bolts. 

Cast iron barrel bolts.................... dis 70@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
Cast iron CHAIN DOLES......605 ssccscces sovenesvs dis 65&10 
Ives’ patent door bOlt.......6. cece cesesereereeees dis 60 
Wrought iron barrel bolts........... dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... .....seeee dis 60&10 

tie s list 
Carriage, common, new list ............... dis 75&10 
TIPO: COMIC, DOW Te icececisncerenscvvccssseeniecs dis 70 
Carriage and tire, Philadelphia pat- 

RIOR: sccks cues sence dupscsebicasouesvanscncasaueverenend dis 75&10 
WO MMR i ocowicen vacaconenssrsdesnoensass Veccnnvineed dis 62% 
NY TUNEIB vs ccckastocescesncussegn-orhehemewlaxalanl dis 60&5 
DRBCI RE oa... sc ccsccccccnccasccess eavevesceyeve dis 75& 10@8o 
iciiiasinncsstabtdvnnhs; spescnsodnsy ecunindi caw dis 75&10&80 

Buckets, Elevator. 
ansdvscbinghbessaiabeveieinsesnuapasmamnsatashevennerieel dis 50&10 
Butts. 

ROUTE WOON cic ti cishccscsessccsceecionses dis 70@70&10 
Cast brass, loose joint..........6. cceeeeeees dis 334&10 

Cast Iron— 
Fast joint, narrow............+ dis 50& 10& 5@60&5 
Fast joint, broad... dis 55&10&5@60&10 







Loose joint......... 


- dis 70&10@75 
LOOSE JOINL, JAP.....seeceeeeeeerees 


‘dis 70&10@75 





Loose joint, jap. with acorns......... dis 70&10@75 
LOOSE Pil, ACOTNS........s.eeeeeesreeeeeeees dis 70&10@75 
Loose pin, japanned acorn............ dis 70&10@75 


Loose pin, acorns, jap. plated tips..dis 70&10@75 
Wrought steel— 





Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 
Table Butts, back flaps, etc..........dis 70&10@75 
Regular inside blind....... nceaxgenagente dis 70&10@75 
Light inside blind..............cccscccees dis 70&10@75 
NO SUEUR sc Actcan ich atonse sen cathouneceubent dis 70&10@75 
See TRODE IEE. in ccicdesiccesasasnsvinasces dis 70&10@75 


Trace, 6%-10-2........ ® pair 1.03 
Trace, 6%-10-3........ #8 pair 50& 10@50& 10&5 
TERE, FBO -Biccesicnsse ® pair 1. sa 

German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&10&5 





Galvanized Pump Chain........ ........+ --B 5% @6 
TAGE CURIN, BOOT. 60ces esesssesseaees . dis 75@75&5 
TG CBOE, TORO cackcescssnesiesssesonanes dis 70@70&5 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 






0 MIRO as sépateceisnndesssngisns: eenacstl dis 30@30&5 
RUPE FILMBTS 0. sscccssesecseseeseseucccsssers dis 40&10 
Cutlery. 

RIAA sicicdeeucscadbansssedeatedecitenssssiiaixaiarhauasashiaeial net 
Hxcelsior POCK1......coscccccscenssescosscosecsoesvcccese net 
Gimlets. 

DUA Siti GAN IEO oss cotsncccentn ckacssaventa dis 50& 10&5 
MN GORE FOIE iG isvrcse cccdassnnncscecsancecescacen dis 25 
MONO oscseu ancconensnscnctened $ gross $12, dis 25@25&5 
Hangers. 

Barn door, old patterns...........dis 10& 10@70 
Climax, (Anti-Friction)............ .... suscece MIS JO 
MUNG ccr sic pamunsiehas onnvebeeradrenecdant dis 40&10@40& 10&5 
BERNIE co ccornscesescesovcccces soovesescoseceusssonesasons is 40 
IAGOT'S 200000000 kulebaess 'anakooetl dis 50& 10@60 
Terry’s Patent : .» $10, dis 50&5 
PATAGON. cccccccesccescescvocsacevsccssonscoscesesscoes dis 40&10 





Richard’s dis 30@30&10 


Horse Nails. 


No.10 9 8 7 6 
Ausable, # Ib..23 24 25 26 28.dis sshie@ash okt 


Putsess, WP..15 19 BO BE Boseccceccconcecvcssscecees dis 15 
RUDE, is cacccsesocssies sescssessncased dis 25&10@25& 10& 10 
Horse Shoes. 

PSO | BE cn ccacsnsaneus uceast ccsens ® keg $4 00 

R. I. Horshoe Co., Perkins’ Imp. at 

SOND 2012s esta veuscadeasuache akahieeantaiontl # keg $4 00 
Mule Shoes, at factory.............cessse $B keg $5 00 

Knobs. 

Carriage, japanned........... # gross 80c dis 60&10 
Base, rubber tip.......crccccccsssccccsscscees dis 70& 10&5 
Hemacite door knobs, new list.....dis 4o&10@50 
Se EMOURT cs aicans csnspsanhersesacacnaend Gis 65c@68c 


Door Por. japanned -+- is 75¢c@78c 

ere $2 00@2 25 

DIGOF BOL. DIRT .00.6cccsssiescsscssccsscescocess $2 00@2 25 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze Goods. 
















Door locks, knobs and latches................. dis 60 
Escutcheons and OE, cssacksicsece aa ...dis 60 
Padlocks and padlock keyS..............00++ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze..........00006 dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine bronze............ ..dis 60&10 
Butts’ bronze plated.............. «dis 60&10 
Store door locks and latches............... dis 60&10 
EPR GOGT TOTO oo occscccasnsssccxccosssoncnes dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine bronze................000+ dis 70 
Shutter knobs. genuine bronze ar 
Shutter bars, genuine bromze................... 

Sash lifts, genuine BR ccc cnecdscnnsnexonaned dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..............+000 dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
MAP GOES LOGIN vio ciacsncacssascctsstsacehassessases dis 33% 

Plumbs and Levels. 
ROWE TOE Fines ocscentenesasad dis 70& 10@70& 10& 10 
Pocket Evel. ......cccccsscccess dis 70&10@70& 10& 10 
Davis’ inclinometers...... ....-....0.0cccceseres dis 10&10 
Pumps. 
Cistern, best makers..................... dis 50&10 


Pitcher ‘spout, best makers.dis 60&10@60&1 
Pitcher spout cheaper goods dis 7oRS@ 708 108s 





Pokes, Animal. 


ay a eee 8 doz $6 50 
See 





Bishop’s Pioneer... --- PB doz $3 75 
BISHOH’S AMSTICER . ccrescersecscsccsecessesse 8 doz $3 00 
Rakes. 

CBE DUGG csvcccscernsccswsscsevsosensnievesavovsedetestecs dis 65 
MEAIIOCA DIC... ..ccccsccccescccscosecsssccesee scees dis 70@70&5 
Razors. 

J. BR. TOrrey RaBOT CO......c0r0s000 000 cceseseeseesesd dis 20 
Wostenholme & Butcher............. $10@£...dis 10 
DRTIS WOE revpsicices evs iepctnsetigidiinevevmens dis $9 50 net 
Scales. 

Mates, Goamter, NO. 17 Tececccscesasessve ® doz $21 00 
Hatch, Tea, No. 161 8 dox $67 lr A oo 

Chatillon’s Grocers. ....ccccccccccccese coccssccccccced 
Family Tarnbulls. ...vcecetsss.sscccccved dis 30@ 30810 
Scale Beams, List of January 

ED, WB ivrcecsesecvecssccsssescosveed dis 50& 10@50& 10&4 


Screw Drivers. 
Stanley R. & L. Co.’s Varnished 


DRO viii ixonssun: scevectecstncqsesvnctoreigonses dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 

Squares. 


Steel and iron 

Nickel plated...... ....... = ‘hm 75&10@8o 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter.. «dis 30&10 

Tacks, Brads, Etc. 
New List, mgeaty 2, 1888. 

American iron carpet tacks all 
BEER iosseccoccestse-cntenpenscesupenste 
Steel carpet tacks all kinds 
Swedes iron carpet tacks, all 









MAI Divs soca ccicersven vores vonsaceoosnt senses 
Swedes iron tackS............:.ses009 dis mir be nee 
Swedes iron Upholsterers’ 

CHOI sasicnidess venncionsnsosinn senses dis 75&10@75&10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 

holsterers’ tacks............. nds 758 10@75& 1085 
American iron cut tacks.. dis 7@75&10 
Copper CACHE ....0..0.000rvccescovccseccccvecccoeed dis 50&10 
Copper finishing and trunk nails...... dis 5o&10 
Clear DOK DAIS ..000cccsessereveses dis so&10@50& 10&5 
Finishing nails ” 708& 10@70& 10& 10 


Hungarian nails and 
miners’ tacks.. dis 70&10@70&10& 10 





Gimp, and lace, tacks. Sedeekesees dis 75&10@75&10&5 

tinned.dis 758106758 1085 
Trunk and clout nails....... dis 70&10@70&10&10 
Tinned eee nails.dis’ FoR 107080810 
Basket nails.. ceseseee sence i S708 10@70&10& 10 
CROAT WBIIG .. .oc0ccessessesc0cese0s dis,70&10@70& 10& 10 


Common and patent brads.dis 70o&1o@70& 10o&10 
Tinned capped trunk n’ls..dis 7o&10@70& 10&10 


Hartman’ 8 Patent Inside Sliding Window Blind 


is the most 

popular Blind 

in America. 

2 = & 

B55 uilders pre- 

kee SYZ te fer it to any 
1 | = 
Ma | i bi h 








other, for mer- 
it, style, con- 
venience and 
economy. 
4 Not Complicated. 
i The Only 
| Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
; immense mag- 
nitude, and 
‘ES ES may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
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‘ and the onl 
JUUUUUUL blind that 
—————————— gives entire 
satisfaction. 
Thousands 

are in use. 


Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, %yi22e"=5° 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 








Omp. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 


c; A BURWELL, Chief Inspector, 208 Superior 
., Cleveland, O 


Py: BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


1. E. WOLCOTT, Special Agt., Akron, O. 


Huntington Be Lunt, 


QUICK RETURN 
Drill Presses, 


SPEED. LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














ae Gf’ 
&@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 





Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating i. 
the center. Write to 
your nearest jobber for 
prices. 








MANUFACTURED BY 


LOCK MAVEN SIFTER CO.. Lock Haven, Pa. 


THE CLEVELAND HARDWARE 6O,, 


MANUFACTURERS OF 


Wrought Iron Wagon, Carriage, 
Sleigh and Cast Irons. 








A COMPLETE LINE. 


CGlewelanqd. = _ ~ Ohio. 





SLT re & se 


PRiETORS 


LECTROTYPE 


‘eed NCRAVING CO. 


















































‘ Hulet, Holmes & Co. 
i MANUFACTURERS OF THE 
IL, CELEBRATED 
s a 
—an| Eclipse Folding Clothes Bars, 
i The latest and best Clothes Bars on the market. Also manufacturers of 
= Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish canes be excelled. Write for circu- 
. ==2J jar and price list. HULET, HOLMES & CO 
BEREA Onto. 
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- ANNOUNCEMENT! - 


*‘mol}Isodxy] 


‘O(N 24} 38 WHTIIN IVSURAIND 
M2N INO 10] TYCNMW GTO PpeAleoel aM 


(‘yno’22g) 





We have the pleasure of notifying our custo 
mers and friends that we have secured a long 
lease of the new building at Laight and Cana]! 
sts., and shall take possession about April 1. 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious finishin 
of work will be introduced as fast as require 


E.&. GARVIN &CO.. Laight & Canal Sts.. New York 





ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Perea, O. 


STEAM 


i2tcso 











I F ig 


Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL 


|) RADIAL DRILING MACHIN 


=. THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450 °& UPWARD 
on Nera are at SUL 


From $4.00 up. 
** $5.00 up. 


a cua 


- ‘ 








Steam Jet Pumps, ~ 

Automatic Injectors, - 
High Lifting Injectors, © $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC, 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 





SEND FOR CIRCULAR OF THE 


“EAS T'1.A Fs E:”’ 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


1 CIBC OGLA Gea groped sea’ 


{ \ \\ We 
es. Se 
MANUFACTURED BY ZW, J, BURTON & CO., 


SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


| MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
W kinds. 


JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGB, Pa. 


JOHN ADT & SON, 


Builders of Machinery for Hardware Manufacture, 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses, Etc. 


THE - ARMSTRONC - PURIFIER, 


——-WITH—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 














STEAM 





The above cut represents Reed's Cele- 
brated Sectional Covering. 


Mention this paper. 





NEW HAVEN, 
CONN. 







Wire Straightening and 
Cutting Machine 








A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address 


Armstrong Bros., 
SPRINGFIELD, OHIO. 





ORDER DIRECT FROM THE 


IRON CLAD PAINT CO. iron ciaa Paint co. 


Factory, 76&77 Central Way. Sec. & Treas., No. 3 Case Build’g, 
CLEVELAND, OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
TH RAILROADS 


pe 


Trade Mark Patented. 





McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 





~r” Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

B@We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 








OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, O., 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


Derrick, 


Also general Hoist- 
ing and Convey- 
ing Machinery, 
Ore & Coal Buck. 
ets & Dump Cars, 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 
OFFICE & WORKS, 

48 COLUMBUS ST., 

CLEVELAND, O. 


C. GOUGH, Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc Lathes on trial. 
— Lathes on payment. 
Send for cataiogve of Outfits for Amateurs or 
s Address H.L. SHEPARD, Agt., 
124 Bast Se ond &t.,Cincinnati, 0’ 














¢ 
t 
< 
m 
ad 
Zz 
= 


O1HO' 











Cap Lathe, $1.25 
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Classified List of Advertisers, 


The star indicates that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 
the double dagger (}) irregularly. 
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Animal Pokes— 
DW BisSROp, BETeh, O..600.cscvciacesesapcasaceese 15 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y..........000 19 


Boring Machines— 
J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland . 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
MOM... . nccrcceccersocc cdoscoscevosssoconcevorcscososcagecogeces 





+Seaton Mfg. Co., Cleveland 
Brick and Tile Machines— 

*Stevenson & Co., Wellsville, O. ..........0000 10 
Beltings— 

Parkin & Bosworth, Cleveland................. 20 
Belt Holders— 


*W. R. Santley & Co., Wellington, O........ 12 
Boilers and Boiler Attachments— 
J.C. McNeil & Co., Akron, O........scceeeereeees 16 
Enterprise Boiler Co., Youngstown, O...... 16 
*John T. Caulfield, Richmond, Ind............ 10 
Unique Lubricator Co., Mansfield, ee 13 
Columbia Injector Co., aR 15 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... 16 


Wm. B. Pollock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance,O 16 


Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
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B. Barrett's Sous & Co., Wooster, O.......... 14 
Coal and Coke— 
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J. F. Elsom, New Albany, Ind...........::0000 17 
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Hulet, Holmes & Co., Berea, O......0...,s00008 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland........... pees 23 


Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 15 





*K. A. Schumacher, Cincinnati, O............. 16 
Huntington & Lunt, Cleveland......... ae 
*Lodge, Davis & Co., Cincinnati, O.. 20 


W. F. & John Barnes’ Co., Rockford, ‘Tlls.. 18 
Drop Presses— 

Williams, White & Co., Moline, I11............ 12 
Engineers and Contractors— 


BH. H. Jones & Co., Cleveland.............cccssescees 
Jas. P. Witherow, Pittsburgh, Pa... soos 
McClure & Schuler, Pittsburgh, Pa 


Elevators— 





L. S. Graves & Co., Rochester, N. Y.......... II 
Houghton Foundry & Machine Co., 
IN TAIYac. cc ck a danadehcaduaawonskheachiecackshuanabchar II 

Explosives— 

Hercules Powder Co., Cleveland................. 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland..............cses0. II 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 

W, W. Brishen, Cleveland. ........cccccsesesecseese 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
EROS, Eid scckanets Arsnagsnisda den scnmesoasces sh ckeses 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 


Engravers and Electrotypers— 













Eclipse Electrotype & Engraving Co., 
Cleveland.. 14 
Murray & Heiss, 2 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
Kilby Manufac rey ® Co,, Cleveland.......... 20 
Novelty Iron Works, Canton, ot ASAE a ae 
Aetna Machine Co., Warren, O..... ow 38 
Wm. Tod & Co., Youngstown, O55. 18 
E. H. Jones & Co., Cleveland............... a . 
*Columbus Machine Co., Columbus, O...... 18 
*Chandler & Taylor Co., Indianapolis, Ind. 1 
Buckeye Engine Co., Salem, O......... ...cceses 18 
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Geo. Worthington Co., Cleveland ic ae 
Cleveland & Hardwick,Erie, Pa................ 18 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
WB CBOs TE isi kcsnesssccntecacecsasasaccss 18 
Van Duzen Gas Engine Co., Cincinnati, 
Gee cdnahukdahsdananaesbaine doh s6kbdbanbescathonnsaceassecbaases 18 


Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 

James Jenks, Detroit, MicHi......ccccocccccscccess 16 
Files, Makers of— 

Reynolds Bros., Columbus, O............ ss. 20 

Bi. Be BE, Goma, Clevel ata Gieacsccccctcacccascccseccs 15 
Forges— 


Buffalo Forge Co., Buffalo, N. Y..........00.. 19 
Cleveland City Forge & Iron Co., Cleveland 20 
Flue Cleaners— 




















































































Foundries— 


Bowler & Co., Cleveland..................000. 13 & 16 
Taylor & Boggis Foundry, Co., Cleveland 16 
Curry & Co., Meadville, Pa 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 
ING COV. cab navtileccedsusccapbeisesthee Wieéedineccouns 
Laidlaw & Dunn Co., Cincinnati, O.... 
Armstrong Bros., Springfield, O 
E. H. Jones & Co., Cleveland 
For Sale— 





Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............ccse0 15 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 


Feed Grinders— 


*Enterprise Mfg. Co., Columbiana, O........ 10 
Galvanizers. 
Avery Stamping Co., Cleveland................. 13 


Hardware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 





Geo. Worthington Co., Cleveiand.. . 19 

Bronson Supply Co., Cleveland...ccsccsss0 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— ; 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
Iron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, O............... 19 
a Iron Roofing Co., Cambridge, 
a caida cat ents abla tisasacineeered cueiscgisdieesssssccys 


Ha Iron Roofing Co., Cleveland .. 
Standard Iron Co., Bridgeport, O.. a 
Cincinnati Corrugating Co., Cincinnati, O. 19 
Kanneberg Roofing Co., Canton, oO 
W. J. Burton & Co., Detroit, Mich............ 15 
Thompson Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, 2 LSE 
Scott & Co., Cincinnati, RP ccavecshdsncaccpenstases 
*Canton Steel Roofing Co., Canton, O : 
*Merchant & Co., Chicago, Il................000 
Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.......000...... 12 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 12 
Tuttle, Oglebay & Co., Cleveland...... ‘ 

J. H. Outhwaite & Co., Cleveland...... 
Condit, Fuller & Co., Cleveland, O 
Pickands, Mather & Co., Cleveland....16 & 12 











Hussey & Pomeroy, Cleveland....... sp enseassie 12 
Iron Planers— 

Smith & Silk, Cincitinatl O......cccccccccscsccss 13 
Lath Mills— 

BP. Bs BOWOCE, CO, BU. OL vies icievestacescecsvaccsces 17 
Lumber— 

Martin & Barris, Cleveland................ccs.ss- 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, oO. 13 

H. L. Shepard, Cincinnati, _ aes aon 

*Lodge, Davis & Co., Cincinnati, _ SEES 20 





Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 10 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 


Pe RE Oe ca casgah cpsiandaccieinesbadpasassacnebsvioesious 13 
Machinery—(General) 

*Columbus Machine Co., Columbus, O...... 19 

Morgan Machine Co., Cleveland COR SERt SSNS 17 


Machinery (foot Power 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
ME 5 WO ye cauccacssacnanes cennacssussakderammataccasacs 16 

Novelty Iron Works, Canton, O................. 16 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 16 & 20 

EB. - Garvin & Co., New Vor ccccsccscessecses 15 
Office Furniture— 

Burgess Bros, Cleveland.....ccsscsscccccssccccssceee 17 

Cleveland Desk Co., Cleveland.................. II 
Patents— 

Osborne & Co., Cleveland.........cccccsssseccsscooes 16 


Plumbers and Steam Fitters— 
Parker & Meikle, Cleveland 
Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa., 11 
Pumps (Steam)— 


BH. H. Jones & Co., Cleveland.......0::ssccccscessse 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar 

©) ccvoravaceccescoensesscesvcccnssonenenesessescossssoecensesecs 18 

Pumps (Chain) 

SB. BH. Crawiord, Normally, Ov nccicsccccsscacesscscce 16 
Paint— 

Iron Clad Paint Co., Cleveland..............008 I5 


Pipe Coverings— 
John A. McConnell & Co., Pittsburgh... 
A. Wyckoff & Son,, Elmira, Ms Wessccahes 
Post Hole Augers— 





“J. H. Osborne & Co., Union City, Ind...... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 

*Bertch & Co., Cambridge City, Ind.......... Ul 

Williams, White & Co., Moline, IIl.......... 





Cleveland Hardware Co., Cleveland 
Railway Supplies— 

Bowier Be Co., CIeVOlO OG. a cisésesncccssvccocsecsecces 

Cleveland City Forge & Iron Co., Cleve- 

RIE cc cescahascstkekiunesnidesustiahsni std ssenciesssateotioae: 20 

Railroads— 

Pee OE OO knccscsseccasnnsabansaonssntoacoceann 17 
Reducing Valves— 

*Curtis Regulator Co., Boston, Mass....... + I9 
Sash Balances— 

Caldwell Manuf’g Co., Rochester, N. Y..... 11 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 

A. A. Griffing Iron Co., Jersey City, N. J... 11 
Steel Rails, Blooms and Billets— 





Crescent Manufacturing Co., Cleveland..... 16 


Cleveland Rolling Mill Co., Cleveland....... 12 


‘THe Iron ‘TRADE ReEvIEw. 





Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comn.............cce08 14 
Type FoundErs 
GFranklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland.................- 16 
Saws— 

EK. C. Atkins & Co., Indianapolis, Ind........ 20 

Northwestern Saw Works, Toled®, O....... 16 

Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O........... 20 
Sheet [ron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............ y+ 19 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
Pa 

Steam Fitters’ Supplies— 


A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 


Avery Stamping Co., Cleveland................. 13 
Screen Wire Holders — 

John Hosford, Monroeville, O .................. 17 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 


Trucks and Wheelbarrows— 





Lansing Wheelbarrow Co., Lansing, 
IRANI coansi vaccuns et cgesdeanvockdesiavebsceswesucstacesuetecs 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland................. 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
RMNOR sens sov'aucnresoauboasnpWasoncdecyecconsaiectemeetecies 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
F. POMS Be Ce: TOICRS, Oven ciccscdccsincecacccess 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 
Wood-Working Machinery— 
Prank & 00;, Buflalo, Wo Yoi.c5. 35 sossicseecseces II 
Wrenches— 
Campbell Printing Press & Mfg. Co. New 
York ic 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new: 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


- CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


JHE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 





Ca rr riage Bolts. 


flog COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, [ron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
_ Fig! Iron, Cor. Bank and Superior | Sts. 


Foundries. 
JDOWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 
rFVAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 7. 73 Central Way. 


Hardw are and iron. 


yINGHAM, WM. & CO., Hardware, Iron, 
: Nails and Metals, 148 and 150 Water St. 
Big He: ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 
Tire. 
rF\HE EBERHARD MF’GCO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 


Har dwood Lumber. 


NY Garay & BARRISS, dealers in all kinds 
_of Hardwood IL, umber. 130 Central Way. 





Machinists’ ’ Supplies. 
pas & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 








Steel Stamps and Stenc il 


YLEHARTY, J. H. & CO, 


“Rubber Stamps, 
Seals, Stencils. 


m Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 








ere . C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 


EBSTER,CAMP & LANE MACHINE CO., 
“Founders and Machinists, 12 Main ‘ 








‘Alliane e, O, 


A LLIANCE STEAM BOI LER WOKS, Wm. 
B Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


Canton, O. 


JTOVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 








For Sale and Wanted. 
YEE RAILS of every size of tree oes steel, 
new and second hand. J. JEW 
Iron Broker, Filtsburgh, ’Pa. 





Information Wanted 
F A YOUNG MAN named John J. Howard, 
( molder by trade, formerly of Chicopee, 
Mass. If this should happen to reach his eve 
orthat of any friend, a great favor will be 
conferred by communicating with 


D. H. MULLALY, 
Prop Holyoke Daily Democrat, 
HOLYOKE, MASS. 


ATENTSi::* & CO0., 
Patent Attorneys, 
9 Euclid Ave., 


Cleveland, U. §. and Foreign 
Patents bese. Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Patent Send for 
pamphlet. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 











The cheapest made. Send for 


»rices. 


JAMES JENKS, 


Detroit, Mich. 








UNION 4, 
‘ELECTROTYPE= 
FOUNDRY 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND,O. 








Champion Rubber Bucket 


CHAIN PUMP. 
a, E. Crawford, 


NORWALK, O. 

Chain Pump Pipe Buckets 

Common & Expansion, Wood 
Force Pumps; also dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. 











” Meadv ille, Pa. 


O°RR: & CO., general jobbers in Castings 
_ ofall kinds. 





Toledo, ¢ o. 
XT ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 


Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 


Youngstown, O. 
I YNTERPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





a= THE 


Detroit - Sight-Feed 


LUBRICATORS. 
Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 

sers. 
Simple in operation and 
always reliable. 
A lubricator sent on 30 
days’ trial to responsi- 
le persons. 

“‘T would not take five 
times the cost of my 
* Lubricator ifI could not 
get another,’’ is the 
statement often made 
= by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co. 


164 Griswold Street. Detroit. Mich.. U.S.A. 








40 AAADIOVAONVYA 
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The Crescent 

ngineers’ Specialties, i svsicstins 
>m pound 

and Automatic Grease Cups will effect a saving 
of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0. 
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& CO. 


EAST HAMPTON, CT. 


We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, O. 


TELEPHONE 2329. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
Aasncss SCOTT & CO. CINCINNAT!,OHIO. 











American Screen Wire Holder, 


Patented April 17, 1888, is manufactured by 
JOHN HOSFORD, - Monroeville, Ohio. 
D. C. FOOTE, Agent at Kansas City, Mo. 


Arranged to hold seven rolls of Wire of dif. 
ferent widths ; no trouble to load the Holder 
with Wire. Send for descriptive circulars and 
testimonials. Mention 7he /ron Trade Re- 


View. 





Detroit & Cleveland Steam Navigation Co. 


ARRIVE. DEPART. 
Detroit Steamer...........000 t5 00a.m. 10 00op.m., 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. {Daily except Sunday. 





FOR THE BEST AND 
jowesT PRICE 


GANG L AB 


A 


D. S. ABBOTT, OLEAN.NY 


[Pleaee mention this paper. 


ADDRESS 











FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 


The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 
13 mies sHorRTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 


DOD MILES SHORTER AND QuICKER DOD 


BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 





ASK FOR TICKETS VIA 


"t, Wayns, Cncionati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
Kast, West, North and South. 


W. W. WORTHINGTON, S. A. WIKEL. 
Gen'l Supt. Gen’l Ticket Agt. 


FORT WAYNE, IND. 


RRAY & 
yw “THE BEC 5 EIS 5 
2004'S UPERIOR'ST: ¢y, 


LEVELANY’ 


-‘WoopENGRAVING. 
ELECTROTY PING. 




















PHOTO-ENGRAVING 
ev LINES HALF TONE. 

















PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 


‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people's favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen'l Supt., G.F.f Tt A, 


Pittsburgh, Pa. 





——Ttt.-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, 
Pres, and Gen. Mgr. 


W. K. RICHARDS, 
G.P&T.A. 





TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 











Eastward. Arrive. Depart. 
Buffalo Passenger...........000+ I040am 1045am 
Chicago Passenger... aos FBO DDD seccssseceesse 
BIOGR PEGI issivscscssesescasceives IED cacevicssesexe 

Westward. Arrive. Depart. 
CHICKS. PASSENBET. 6000: vevssereeceiesssevessess 6.30 a m 
Fostoria Passenger .............500pm 5Iro0m 
Local Freight..........seseeeseres fk. Geemarc 


Pp 
Rocky River Accommodation departs 7:40 a. 
m. ; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m. ; 
4.55 P. m. : 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 






Arrive. Depart. 
New York Express...........04 1z50pm 800am 
New York Express... -635pm l1opspm 


Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....825am S5o00pm 
Night Be OTOGS ccccesscscsaesicees *5 25 a m*1I ed m 

*Daily ; all other trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

TOSS... ccorccecccceses cvccsccsascosere 70am 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm 105pm 
Akron & Orrville Accom...... g40am 325pm 

The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 


trains daily, except Sunday. 
Erie Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... ts 38am *825am 





Fast N. Y.& Pitts. Express*io 55am *300 pm 

Mahoning Accommio......... t6 40am 

Pittsburgh Express........... 

Youngstown Local............. 

Mahon'g div. & Pitts Local *Ir 40am 

Mahoning Val. Accom........ t430pm 

Pittsburgh Express............ fi 20pm Iliopm 

New York Express............. WE O00) TEE ss ssrecsseoese 
*Daily. +tDaily, except Sunday. [Daily ex- 


cept Monday. 
Cleveland & Canton Railroad. 


(Siandard Gauge.) 
Depart for— 


Zanesville and Coshocton—6.55 a. m., 3:05 p. m. 

Canton —6:55 a. M., 3:05 D. m., 6:20 p. m. 

Kent—6:55 a. m., *8:50 a m., 3:05 p. m., 6:20 p. 
m., *S:15 p. m. 

Bed ford—6:55 a. m., *8:50 a. m., 11:10 a. M., 1:30 

Pp. M., 3:05 p. M., 5:45 p. m., 6:20 p. m., *8:15 p. 


Newburgh—6:!o a. m., 6:55 a. m., *8:50 a. m., 
11:104.M., 1.30 p. M., 3:05 p. m., 4:40 p. m., 
5:45 Pp. M., 6:20 p. m., *8:15 p. m. 

Canton and intermediate stations 
only), 8:00 a. m., 4:20 D. m. 

Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m, 

Canton, 10:25 a. m., 2:35 p. mM , 6:30 p. m. 

Kent—*7:45 a. m., Iu:25 a. m., 2:35 p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:oo0 a. m., “7:45 a. mM, 10:25 a. M., 1:05 
Pp. M.,235p.M., 4:15 p. m., 6:30 p.m., *7:10 p.m. 

Newburgh—6:00 a. m., 7:10 a. m., “7:45 a. m., 
10:254.M., 1.05 a. M., 2:35 p. M., 4:15 p. m., 
5:35 Pp M., 6:30 p. m., “7:10 p. m. 

Canton and intermediate stations 
only), 9:50 a. m., 6:10 p. m. 
Trains marked * run daily. 


Sundays 


Sundays 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... *740am “20pm 
Marietta Express...........-+.. ti1isam f2z20pm 


Valley Junction Express... “415 pm *1o15am 
Cleve. and Canton Express *7oopm {f810am 
*Daily. Daily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express................ 645am 655pm 
Uhrichsville Express............ 400pm g20am 
OscAaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 








ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort, 


J. RoBINSON, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’! Pass. Agt 





THE FAVORITE 


—AND— 


PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


RAILWAY. 


New Central Depot So. Water St. and Viaduct. 





Depart. 
No. 62, Accommodation................0000 + 605am 
No. 72, New York Express............s0e0+ *810am 
No. 72, Fast Pittsburgh Express....... *81i0oam 
No. 64, Fast Pittsburgh Express.........% 300 pm 
No. 66, Mantua Accommo.................. *420pm 
No. 68, New York Vestibule Limited.” 8 25 pm 
No. 70, Pittsburgh Local Express...... *I1 25am 





No. 65, Fast New York Express..... 








No. 61, N. Y. & Pittsburgh Express..." 715am 
No. 71, Youngstown Local.............. “210 pm 
No. 67, Pittsburgh Express.. t12 30pm 
No. 63, New York Express.. * 650 pm 
No. 63, Pittsburgh Express............ *6s50pm 


No. 69, Pittsburgh Local Express..... ‘+ 855pm 
No. 73, Mantua ACCOMMO............0s00008 * 7 20pm 
*Daily. Daily, except Sunday. 
Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 





FRANKLIN 


fi @ 52 *> 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET CINCINNATI, OH!o. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 








PRINTING [NKS. ° 


» C/NC/NNAZ7/,° 
A&W INK USED ON THIS PUBLIGATION 


Hee: (|) BORE 








Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:35 A. M. and 3:40 P. M., Buffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the Kast and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying panc- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal, 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


1nis tine will be completed to Wheeling pr 
July, 1889. 
M. D. WoopForRD, 


jas. M. HALL, 
Gen’l Manager. 


Gen’! Pass. Agent. 


THE MORGAN MACHINE CO., 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Bevel Protractor, Gear Cut- 


ting, General Jobbing. 
41 West Superior St. (Viaduct,) 


CLEVELAND, 0. 
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COM POU N D CONDENSING OR 
s NON-CONDENSING. 
16 Sizes, 5 to 500 H. P. Mot yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. %°: 


13 Sizes in Stock. 
; _8, 000 in 00 in use in all parts oft of the Civilized ‘World. _ 





5 to 250 H. P. 


JUNIOR. 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. _ Reliable, Over 300 soid the first year. 


All the above built strictly te to > Gau ¢ with Interchange: eable Parts. 
epairs Carried in Stock. Zang for Illustrated Catalogues. 


TN 
ENGINES 


TheWestinghouseMachineCo. 


PITTSBURGH, PA.U.S.A. 


REVIEW. 





SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 


BOSTON, 
PITTSBURGH, 
CHICAGO, 
PHILADELPHIA, 
ST. LOUIS, 
KANSAS CITY, 
DENVER, 


W oe nilding, 
athaway buildin, 
Westinghouse Buil Jf Chureh, Kerr 
156, 158 e Street, 0. 

608 Chestnut St., M. R. Mucklé, Jr. & Co. 
302, 304 Washington Ave. Fairban} 


Ww ae house, 


312° Union Avenue. “ 
1330 Seventeenth Street, & Co. 
OMAHA, — Capitol Avenue, F. C Ayer. 
PINE BLUFFS, A Geo. M. Dilley & Sons. 
SALT LAKE city. "259 8. Main St. Utah & Montana 
BUTTE, MONT. E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 
CHARLOTTE NM” C. > = z Front St., Parke & Lacy Mch. Co. 
§ College St., 1 
ATLANTA, GA. 45S. Prior St. ¢ The D. A. Tompkins Co. 
DALLAS, ae, i. & Mch Co. 
E. James & Co, 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGEN + W. L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street N.Y } 
+ N. W. ROBINSON, 154 Washington Street, Chicago, I1l. ROBINSON 
& CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


In Use, Over 1,000. 











Hydraulic Cranes and Accumulators. 
a@°Heavy special machinery generally. Send for illustrated catalogue. 





HEADQUARTERS 


——FOR-"— 


WOOD SPLIT PULLEYS, 


A large stock of the 


Wilburn, 
Best in the Market. 
Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND. O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,/ Philadelphia. 


"?( Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps 
Combined OFT 'O Gas Engine Dynamos. 


1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 














SIZES: 










DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 






Ry Hoisting 
Engines, 


Pea a a ae 


General Machine and Foundry Work.? 3) 


MARIETTA, O. 


WoRKS: 
HARMAR, QO. 








EX 
CHATTANOOGA, TENN. 


INS if ORF 


nM BROILERS. 
Gory “PENN® 


THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 
800 to 1000 Horse Power. Latest Design. 


For Rol Mills, Furnaces, 
forks, Grist Grist ang Sew Mile Bia +4 


Upright roa ing 


Ro d Bpecial Machinery, 
Pitas Mit ep Be Castings, i 


M. V. SMITH’S 


Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


ey Na 

















eS ‘S MS" pUSSES, BLAST Fugwaces 
ne ABE BE Roof FR OLLINGMILL WORK. ; 


NM B. POLLOCK 3 XO .YOUNGS TOWN, O. 








runes OSE ) Ip CIN GINNATI, O.( 


















BARNES’ PATENT | Barnes’ Water Emery Tool Grinder. 
UPRIGHT DRILLS, Has no Pumps. a 

20 to 32 inch swing, with | No Valves. 
self-feed and back-geared No piping to sup- 


both worm and lever feed, 
: ; ply it with water. 
Barnes’ Patent Engine It has nothing to 


get out of order;is 
Lathe, always ready for 

15 inch swing, 6 foot or 8 Ue: 
foot bed. It isas easily man- 


. aged as a grind- 
These machines are made stone, and wiilgive * 
a specialty in our factory. yastly better re- 
They have advantages sults. It will be 
not found in other ma- sold subject to ap- 74 
wchines in this line. proval., : 


It will pay parties desiring to purchase or know more dant ‘these ma- 
shines to send for full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, III. 


| EH.JONES G00. 


ENGINEERS CONTRACTORS. 


WORTHINGTON STEAM PUMPS 


For all services. 
















VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
or INSURANCE. 
™..| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


Send for description and prices. 


Van Duzen Gas Engine CO., 


34- E. 2nd St., CINCINNATI, O. 





W.W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 4? 
Hard Cut- —_ , r= 
ters, Brass@ PAW AUR BE 

Bearings. 
Warranted 
Price $3.00, CLEVELAND, OHIO, U. 8. A. 
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‘TH@ IRON TRADP Revinw. 





ANUFACTUp, 


CORRUGAT  iMPED [S!P ING ING cc 


——— 





IRON & STEEL ROOFING 


CINCINNAT| 
=OHIO= 


W,G, HYNDMAN & G 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 

F MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 611 Walnut street. 
NEW ORLEANS, 21 Union st. 





Regulators for Steam, Water, 
Air, and Pump Pressures 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 





85 Beverly Street, Boston. 





Thompson Manufacturing Co., 
estevhmeution, OHIO. 


SS SS 


_SOQRRUGATED.\RON 
FOR ROOFING, SIDING, AND 


i a 


_ CEALING. 


FIVE. SIZES OF CORARUGATIONS 


CURV ED oR STRAIGHT. 








We want to mail you our 


Kliustrated Catalogue 


(84 pages), the finest ever issued by a roofing company. 













ae 


Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Rnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


=HNROULES, AND ALL TOOLS FOR STUMP BLASTING, 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie, 
J. W. WILLARD, Manager., 














w>-snrvuecens 


** (UPOLAS, FORGES FURNACES Bc. 


HAUSTERS, STEAM FANS... Wee 
HEATERS & VENTILATING WHEELS SRG 




















PARKER & MEIKLE, 


| Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. &@Telephone 2260, 


112 Water St. - - CLEVELAND OO. 
SYKES IRON ROOFING CO., NILES, O. 


SYKES’ All my Iron is 


Re-Rolled and 
IMPROVED Box Annealed, 
Best Roofin the 


well Painted on 
both sides with 
Best of Paint 
and Pure 
seed Oil, 















classes of 
Buildings, 
Easy Put On. 


#® Send for Circular and Price List, and mention this Paper. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 














= 
GARRY S 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Rcufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulars and price list Yo. A 








The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 









THE KANNEBERG PATENT CORRUCATED IRON 
i z (Four Sizes of Corrugations.) 
LATEST IMPROVED iff PamiCcrimped Edge Iron Roofing and 
FOLDED LOCK SEAM re 


Siding, Beaded Iron Siding and 
mCeiling, Water Proof Building 
i Paper, Ready-Mixed Paints, Etc. 


LIST AND SAMPLES. 


StrictlyGenuine Steel Roofing aay 


WRITE FOR CATALOGUE, PRICE 





CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 


Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing. 


PURE STEEL A SPECIALTY. 


@@ Send for Descriptive 
Catalogue. 


SCROWLS PATENT STANDING 
ROOFING 


STEEL 


SEAM 








go” Mem.— to Write— 


THE CINCINNATI CORRUCATINC CO. 


Superior Iron and Steel Roofing, Patent Edge Corrugations, ornamental Ceil- 
ings, Substantial Arches, Improved Lath, Greatly Enlarged Facili- 
ties, Their Own Rolling Mills, No Chance for Poor Mate- 
rial, Everything Guaranteed the Best. New Address, 


CINCINNATI CORRUGATING CO., Piqua, 0. 


Established 1877.——— 


THE 








THE CANTON STEEL ROOFING CO., 


CANTON, O. 


FORMERLY CANTON IRON ROOFING/\COMPANY 


FoLpED LocK SEAM 
GENUINE 


STEEL ROOFING, 


CORRUGATED IRON, 


Crimped Edge Iron 











Roofing and_ Siding, 

| Beaded Iron Siding and 

Fire-Proof Shutters. | Seiling, Water - Proof 
10 FOOT Sheathing Paper, Roof 


Seamless Eave Trough. Paint, Etc 


aa SEND FOR CATALOGUE,PRICE LIST AND SAMPLES."@6e 











20 THE IRON "TRADE REvIEW. 





E. C. ATKINS & CO. 


Indianapolis, Ind., Minneapolis, Minn., and Memphis, Tenn. 
MANUFACTURERS OF 


CROSS-CUT, CIRCULAR, BAND AND GANG SAWS 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Spe: al 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 











ALL LUMBERMEN REQUIR:: CROSS. CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use, 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 


” and are. 








Sit. A ESL. L.’Ss 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that_ will hie scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 


This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 











[#P CLEVELAND TWIST DRILL CO., **%sse>"* 


Comoe ors YY 


——— ee 


SEND FoR caTALoGUE. (ot, Lake & Kirtland Sts. Cleveland. 0. | “WRITE POR veceurt (ral pricedist. RELIANCE GAUGE 00, 









Investi gate 

Yue merits cf 

RELIANCE SAFETY; 
Water Columns. 

It pays to keep posted. Man» 

of the largest corporation 







nave found it profitable tu 
discard the olda agg ren a adopt 
these sa fe-guar There is always 








827 Sheriff St., Cleveland, O. 











CLEVELAND, 0O., U.S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 

Will not ab- 
sorb Grease; 
vill not im- 
part the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale, 








C. H. COLLINGS. Cc. 


- PH E———— 


CONGER & GOLLINGS MANTELGO. | ° 


Wood Mantels, Tiles and Grates, 


. PRITCHARD. 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, 0. 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parki n p 7) Boswort 9 ANDI | SOUTH WATER ST., 


The Kilby Manufacturing Co. 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip 
tion. Shall be glad to furnish 
— estimates on application for En 
7 gines, Boilers and other ,heavy 














,| Shapers, Engine Lathes and Drills. 
1 LODCE, DAVIS & CO., Cincinnati, O. 


SHAPERS, 15”, 20”, 26", 32” Stroke. 
ENGINE LATHES, 17”, 19”, 21”, 24”, 27”, 38”. 
20-inch U pright Drills. 25-inch Back Geared, 





‘and 40” Power Feed Drills. 





— WRITE FOR PRICES. IT WILL PAY YOU. 
NEW YORK: 42 Dey st. BOSTCN: 23 & 25 Purchase st. CHICAGO : 68 & 70 So. Canal st. 





PRsssee WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle isless than one-half the wholesale 


price of inferior goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CCQ.. CLEVELAND, OHIO. 








®@ USE THE BEST. 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 
A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no w atching, as they 
RESTART AUTOMATICALLY if feed is broken. ‘They lift 18 to 
20 feet, and hot pipes don’t affect them. ‘They work from 
25 to 135 and 160 ths. pressure on water at natural tem pera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 


Send for circular, price list and discount. 


PENBERTHY INJECTORCO. | orn 


DETROIT, MICH. 


REYNOLDS BROS.,/ The Hart or Detroit 
Emery-Corundum 


Hand Cut Files WHEELS AND MACHINERY, 


AND RASPS WRITE TO 
eis eaaeed ; J. WENDELL COLE, M.E., 
e solicit the commercial 


trade only. Box 152, CHICAGO. ILL., 


133 & 135 N. Water St., or Box 84 COLUMBUE, O. 


COLUMBUS, OHIO. TOLEDO WIRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to parental nong setae 


any Machine Cut and COAT. SCREENS, 


Lead rempered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 




















machinery. 








list. SUMMIT STREET, TOLEDO. UHIO. 
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